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10.2 Permissdes de imagens

Nesta secéo da tese estdo as permissdes de reproducao das figuras e tabelas

expostas no trabalho.

Capitulo 1

o Figurall
As estruturas dos ligantes sdo consideradas de dominio puablico.

o Figural.2
As estruturas dos ligantes sdo consideradas de dominio publico.

Capitulo 2

o Figura2.1
Imagem de dominio publico. Retirada de:
<http://en.wikipedia.org/wiki/File:COMPARISONSLICE_HIGH.JPG>.

o Figura2.2

Estimada Thais,

Le informo que no hay ningun problema en publicar los articulos siempre quen
ponga la fuente de informacion.

Gracias

Saludos

Nabila Peinado

Bonusan Espafia S.L.

¢/ Juan Ramon Jimenez 6

E-03730 Javea Tel: +34 966 463 815 Fax: +34 966 461 721
http://www.bonusan.es <http://www.bonusan.es/>

En cumplimiento de la Ley 34/2002 de la Sociedad de la informacion y de
Comercio Electrénico y de la Ley Organica 15/1999 de Protecciéon de Datos De
caracter Personal (LOPD), asi como de su Reglamento de desarrollo aprobado por
el Real Decreto 1720/2007, de 21 de diciembre (RLOPD), les comunicamos que
su direccion de correo electrénico forma parte de la base de datos de Bonusan
Espafia S.L. con la Unica finalidad de prestar nuestros servicios y mantenerle
informado sobre las novedades de la compafiia; sea por su condicién de cliente o
por que nos haya solicitado informacion comercial en algin momento, sea porque
usted ha autorizado que sus datos figuren en nuestro fichero comercial. En virtud
de lo dispuesto en el articulo 15 y siguientes de la LOPD vy en los términos que
indica su RLOPD, en cualquier momento usted podra ejercer sus derechos de
acceso, rectificacion, cancelacion y oposicion, dirigiéndose por escrito a C/ Juan
Ramon Jimenez, 6, Javea, Alicante. En cumplimiento de lo prevenido en el
articulo 21 de la Ley 34/2002 de servicios de la sociedad de la informacién y
comercio electronico, si Usted no desea recibir mas informacion sobre nuestros
servicios, puede darse de baja en la siguiente direccién de correo electrénico
info@bonusan.es, indicando en el asunto “baja” o “no enviar correos”

o Figura2.3
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A sequéncia de aminoacidos da AP ¢ considerada de dominio publico.

o Figura2.4
A imagem pode ser publicada sem custos na tese, entretanto, para outros fins é
necessario contato direto com a 10S Press e com o autor do artigo.
Customer Information
Customer: Thais Tenorio
Account Number: 3000320633
Organization: Pontificia Universidade Catolica do Rio de Janeiro - PUC Rio
Payment Method: Invoice
Order Details
JOURNAL OF ALZHEIMER'S DISEASE
Billing Status: Not Billed
Order detail ID: 55082971
ISBN/ISSN: 1387-2877
Publication year: 2010
Publisher: IOS Press / Journal of Alzheimer’s Disease
Author/Editor: Walton, J. R.
Volume: vol. 22, Iss.1, p. 65-72
Your reference: Mature neurofibrillary tangles
Permission Status: Contact rightsholder directly
Permission type: Republish or display content
Type of use: Other Book
Requested use: Other Book
Republication title: Study of complexes of Aluminum(lll) with sulfur amino
acids and phosphate ligands.
Republishing organization: Thais Valéria Barreiros Alves
Organization status: Non-profit 501(c)(3)
Republication date: 11/30/2013
Circulation/ Distribution: 10
Type of content: Figure/ diagram/ table
Description of requested content: Figure 4
Page range(s): p. 68
Translating to: No Translation
Requested content's publication date: 08/30/2013
Order Total: $0.00

o Figura25
Order Completed

Thank you very much for your order.

This is a License Agreement between Pontificia Universidade Catolica do Rio
de Janeiro - PUC Rio ("You") and Elsevier ("Elsevier").

The license consists of your order details, the terms and conditions provided by
Elsevier, and the payment terms and conditions.

License number Reference confirmation email for license number
License date Jul 08, 2010

Licensed content publisher Elsevier

Licensed content NeuroToxicology
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Licensed content title

Licensed content author
Licensed content date

Licensed content volume
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Aluminum in hippocampal neurons from humans
with Alzheimer&aposs disease

J.R. Walton
May 2006

27

3

10
author of new work

Other

figures/tables/illustrations

number

Licensed content issue
number

Number of pages
Requestor type

Intended publisher of new
work

Portion

Number of figures/ tables/ 1
illustrations

Format

print

Are you the author of this No

Elsevier article?

Will you be translating?
Order reference number
Title of the book
Publisher of the book
Author of the book
Expected publication date

Estimated size of the book

(number of pages)
Elsevier VAT number

Permissions price
Value added tax 0.0%
Total

o Figura 2.6

No

GB 494 6272 12

0.00 USD
0.00 USD / GBP
0.00 USD

This is a License Agreement between Pontificia Universidade Catolica do Rio de
Janeiro -- Thais Tenorio ("You") and Elsevier ("Elsevier"). The license consists of
your order details, the terms and conditions provided by Elsevier, and the payment

terms and conditions.

License Number 2681551246809
License date Jun 03, 2011
Licensed content publisher Elsevier
Licensed content Neuroscience

publication
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Licensed content title Pigmented creatine deposits in Amyotrophic
Lateral Sclerosis central nervous system tissues
identified by synchrotron Fourier Transform
Infrared microspectroscopy and X-ray
fluorescence spectromicroscopy

Licensed content author M.Z. Kastyak, M. Szczerbowska-Boruchowska,
D. Adamek, B. Tomik, M. Lankosz, K.M. Gough

Licensed content date 14 April 2010

Licensed content volume 166

number

Licensed content issue 4

number

Number of pages 10

Type of Use reuse in a book/textbook

Requestor type author of new work

Portion figures/tables/illustrations

Number of 1

figures/tables/illustrations

Format print

Are you the author of this No
Elsevier article?

Will you be translating? No
Order reference number

Title of the book Study of complexes of Aluminum(ll) with sulfur
amino acids and phosphate ligands.

Publisher of the book Thais Tendrio

Author of the book Thais Tendrio

Expected publication date  Oct 2013

Estimated size of the book 300
(number of pages)

Elsevier VAT number GB 494 6272 12
Permissions price 0.00 USD
VAT/Local Sales Tax 0.0USD/0.0GBP
Total 0.00 USD

o Figura 2.7

Order Completed

Thank you very much for your order.
This is a License Agreement between Pontificia Universidade Catolica do Rio de
Janeiro -- Thais Tenorio ("You") and Elsevier ("Elsevier"). The license consists of
your order details, the terms and conditions provided by Elsevier, and the payment
terms and conditions.

License Number 2681560164488
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License date Jun 03, 2011

Licensed content publisher Elsevier

Licensed content publication  Brain Research

Licensed content title Accumulation of aluminum by primary

cultured astrocytes from aluminum amino acid
complex and its apoptotic effect

Licensed content author David A. Aremu, Shunsuke Meshitsuka
Licensed content date 21 January 2005

Licensed content  volume 1031

number

Licensed content issue number 2

Number of pages 13

Type of Use reuse in a book/textbook
Requestor type author of new work
Portion figures/tables/illustrations
Number of 1
figures/tables/illustrations

Format print

Are you the author of this No
Elsevier article?

Will you be translating? No

Order reference number

Title of the book Study of complexes of Aluminum(Ill) with
sulfur amino acids and phosphate ligands.

Publisher of the book Thais Tenorio

Author of the book Thais Tenorio

Expected publication date Oct 2013

Estimated size of the book 300
(number of pages)

Elsevier VAT number GB 494 6272 12
Permissions price 0.00 USD
VAT/Local Sales Tax 0.0USD/0.0GBP
Total 0.00 USD

o Figura2.8

A imagem foi retirada do artigo Brito, J. C. D.; Coutinho, M. D. P.; de
Almeida, H. J. F.; da Nobrega, P. V.. Arquivos de Neuro-Psiquiatria - Wilson's
disease: clinical diagnosis and "faces of panda™ signs in magnetic resonance
imaging. Case report 2005, vol. 63, Iss. 1, p. 176-179, que esta sob a licenga da
http://creativecommons.org/licenses/by-nc/3.0/deed.pt_BR.

E pemitido a reproducdo da figura, sem fins lucrativos, portanto que haja
citacdo adequada.

o Figura2.9
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No charge permission and attribution

Permission for this particular request is granted for print and electronic formats
at no charge. Appropriate credit should be given. Please print this page for your
records and provide a copy to your publisher. Requests for up to 4 figures
require only this record. Five or more figures will generate a printout of
additional terms and conditions. Appropriate credit should read: "Reprinted with
permsision from {COMPLETE REFERENCE CITATION}. Copyright
{YEAR} American Chemical Society." Insert appropriate information in place
of the capitalized words.

This permission does not apply to images that are credited to publications other
than ACS journals. For images credited to non-ACS journal publications, you
will need to obtain permission from the journal referenced in the
Table/Figure/Micrograph legend or credit line before making any use of the
image(s) or table(s).

o Figura2.10

Segundo o website do jornal, Indian Journal of Dermatology, Venereology
and Leprology (http://www.ijdvl.com/disclaimer.asp), a copia de parte do artigo
(por exemplo, figuras) é permitida para fins ndo comerciais, desde que seja em
pequeno numero de tiragem.

o Tabela2.1

A tabela foi adaptada do artigo de Machado, Vanderlei Gageiro; Nome, Faruk.
Quimica Nova - Compostos fosfatados ricos em energia 1999, vol. 22, Iss. 3, p.
351-357, que estd sob a licenca da http://creativecommons.org/licenses/by-
nc/3.0/deed.pt_BR. E permitido remixar a figura, sem fins lucrativos, portanto que
haja a citacdo adequada.
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Tabela A.1 - Valores das constantes de formacdo empregados nos calculos das

espécies ternarias e dos adutos moleculares.

Espécies log B
Espécies hidrolisadas do metal
AIOH -5,33
AIl(OH), -10,91
Al(OH); -17,3
Al3(OH), -13,13
Al;3(OH)3, -107,47
Espécies protonadas dos aminoacidos
MetH 9,12
MetH, 11,25
CisH 10,78
CisH, 19,17
CisHs 20,69
HcisH 10,49
HcisH, 19,37
HcisH3 21,94
PenH 10,85
PenH, 18,70
PenHj; 20,17
Espécies protonadas dos ligantes fosfatados
PCrH 11,04
PCrH; 15,29
PCrH; 17,99
ATPH 6,81
ATPH, 11,05
Espécies formadas nos sistemas binarios AlI**:aminoacidos 1:1
AlMet 6,65
AlMetOH 1,86
A”Vlet(OH)z -3,12
AlMet(OH)3 -7,42
AICisH 13,50
AlCis 7,06
AICisOH 4,48
AICis(OH), -0,74
AlHcisH 12,81
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Espécies log B
AlHcis 6,90
AlHcisOH 4,92
AlHcis(OH); -2,30
AlHcis(OH)3 -4,66
AlPen 11,46
AlPenOH 8,06
AlPen(OH), 1,77
AlPen(OH); -0,94
Espécies formadas nos sistemas binarios AI**:ligantes fosfatados 1:1
AIPCrH 15,77
AIPCr 11,37
AIPCrOH 6,53
AIPCrOH, -1,62
AIPCrOH; -11,15
AIATPH, 15,68
AIATPH 13,04
AIATP 9,21
AIATPOH 2,80
Al,ATP,OH 16,16

238
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Tabela A.2 - Espectro Raman experimental e calculado para o complexo [AI(ATP)(H,0),].

NUme- NuUmeros
Nos. | rosde Decon- Ajuste  2nd de onda
mo- | onda ~ nao deri- B3LYP a Atribuicdes
dos | obser- voluc_;ao linear vada | escalona- Ska aproximadas
(cm 1) -1 -1 P
vados (cm™)  (cm™) dos
(cm™) (cm™)

1 3686 41,98 Vas(OH)(HzO)

2 3663 114,31 v(OH)(H,0)
3 3661 87,27 Vas(OH)(HzO)
4 3641 139,97 Vas(NH)

5 3468 3624 146,52 vs(OH)(H,0)

6 3429 3613 152,86 v(OH)(P,)

7 3495 3397 3564 93,72 v(OH)(ribose)

8 3458 3417 3280 3548 460,77 vs(NH)

9 3260 3315 3217 3443 432,14 vs(OH)(H,0)
10 3174 3289 3186 3338 198,85 v(OH)(H,0)
11 3122 3242 3125 3249 504,75 | v(CH)(adenina)
12 3205 3057 3136 160,13 v(OH)(ribose)
13 3019 3157 2993 3121 150,74 | v(CH)(adenina)
14 3118 2942 3039 239,94 v(OH)(H,0)
15 3080 2885 2976 176,12 vas(CH)(CH,)
16 2960 3007 2850 2965 175,64 v(CH)(ribose)
17 2880 2970 2793 2954 218,64 v(CH)(ribose)
18 2831 2941 2740 2948 411,31 v(CH)(ribose)
19 2790 2691 2924 209,36 v(CH)(ribose)
20 2670 2625 2907 304,74 vs(CH)(CHy,)
21 2335 2546 2430 159,41 v(OH)(H,0)
22 1754 1765 1750 1631 0,85 d(HOH)sciss
23 1682 1733 1590 7,82 d(HOH)sciss
24 1610 1700 1585 5,95 d(HOH)sciss

d(HNH)sciss +
25 1671 1671 1574 24,91 v(C-NH)
26 1566 1556 1585 1566 1,92 d(HOH)sciss
O(HNH) +
27 1542 18,44 | v(CC)(adenina) +
v(CN)(adenina)
v(CC)(adenina) +
28 1510 1512 1510 1524 1527 140,79 w(CN(adenina)
v(CN) +
29 1480 1490 1457 149,60 | v(CC)(adenina) +
v(CN)(adenina)
30 1440 1436 85,20 O(HCH)sciss
31 1432 16,70 d(CH)(adenina)
32 1406 10,64 d(OH)(ribose)
33 1386 1379 1399 1383 49,54 d(CH)(ribose)
34 1380 13,31 d(CH)(ribose)
35 1368 2,64 d(CH)(ribose) +
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d(CH)(adenina)

36 1354 1345 38,78 o(HCH)
d(adenina) +
37 1342 2101 §(CH)(adenina)
38 1334 34,40 d(CH)(ribose)
v(CN)(adenina) +
39 1310 1317 138,24 5(CH)(ribose)
40 1300 9,49 3(CH)(ribose)
O(OH)(ribose) +
41 1296 19,85 5(CH)(ribose)
O(OH)(ribose) +
42 1286 1289 45,53 5(CH)(ribose)
S(HCH)twist+
43 1278 33,21 3(OH)(ribose)+
O(CH)(ribose)
O(CH)(ribose) +
44 1262 46,35 v(CN)(adenina)
45 1257 89,77 d(CH)(ribose)
d(adenina) +
46 1235 1243 1239 16,10
p(NH3)
d(HCH)twist +
47 1222 17,34 | Schibose)
48 1209 67,33 d(adenina)
O(OH)(ribose) +
49 1191 1187 1202 1204 42,69 5(CH)(ribose)
d(adenina) +
1181
50 8 9,66 o (N_Hz)
51 1171 | 2063 | V(CONribose) +
' d(adenina)
52 1171 6,38 p(OH)(H,0)
d(ribose) +
53 1147 1144 31,14
p(OH)(H-0)
d(ribose) +
54 1112 1116 1128 12,09 o(HOH)
d(adenina) +
55 1083 3,88 (ribose)
CHp) +
56 1080 | 7,98 p(CH.
S(OH)(Py)
57 1072 11,26 d(OH)(P,)
58 1054 1068 | 1052 | 358 | V(COMrbose)*
V(OPB)
59 1042 6,26 d(ribose)
p(OH)(H-0) +
60 1038 18,90 W(OP,)+ 8(ribose)
p(OH)(H-0) +
61 1028 1030 14,16 W(CC)(ribose)
62 1023 10,43 | v(OP,) + ®(HOH)
63 1006 | 1814 |  PCHI*

v(CO)(ribose) +
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®(HOH)
p(NHp) +
64 998 7,58 5(adenina)
v(OP,) +
65 978 983 4,75 o(OH)(H,0)
v(CC)(ribose) +
66 970 12,29 v(P-O-C) +
p(CH,)
67 957 5,73 d(CH)(adenina)
v(P,OPg) +
68 947 10,58 d(OH)(P,) +
p(OH)(H20)
v(OP,) +
69 947 2,46 o(OH)(H,0)
v(PO) + v(P,0) +
70 925 2,09 p(OH)(H,0)
71 917 927 924 3,29 d(ribose)
72 892 9,45 d(adenina)
V(PQOPB) +
73 887 14,12 v(PgOP,) +
p(OH)(H0)
v(Pa=0) +
74 881 11,88 v(Pg=0) +
v(P,=0)
75 859 859 873 873 3,52 d(CH)(adenina)
v(fosfatos) +
76 846 14,30 d(OH)(P,) +
p(OH)(H0)
p(OH)(H0)+
77 839 11,97 | 8(CH)(adenina)+t
O0(OH)(ribose)
v(fosfatos)+
78 833 4,87 O(CH)(adenina)
+p(OH)(H,0)
Sd(HCH)twist +
” 819 475 1 y(CO)(ribose)
d(adenina) +
80 815 815 820 815 5,55 5(HOH)twist
p(OH)(H0) +
81 774 5,35 O(OH)(ribose)
O(HOH)twist +
82 768 783 766 4,32 o(OH)(H,0)
83 746 23,01 o(HOH)
d(ribose) +
84 721 721 740 710 42,06 o(HOH)
v(P,OH)+
85 703 14,58 v(PgOP,)+
p(OH)(H20)
86 687 10,09 v(PsOP,) +
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p(OH)(H;0)
87 683 8,34 v(adenina)
w(HOH) +
88 681 1,58 p(OH)(H,0) +
v(P,OH)
89 660 675 673 4,13 d(adenina)
d(adenina) +
90 657 0,50 (ribose)
91 655 4,00 d(adenina)
92 652 13,62 | modos acoplados
93 648 8,24 o(HOH)
d(adenina) +
94 631 628 628 1,17 d(ribose) +
d(CHC)
95 607 7,79 modos acoplados
V(HzO-A|) +
96 597 10,80 3(Al-OHy) +
o(HNH)
VAI-O)(P,) +
97 584 577 585 7,69 d(adenina) +
o(HNH)
V(AI-O)(Pg) +
98 559 0,38 o(HNH) +
®(HOH)
99 555 0,50 S(HNH)twist
100 552 552 2,16 d(HNH)twist
p(NHo)+
101 543 9,69 5(A1-OH5)
102 537 1,59 o(HNH)
v(H,0-AI-0)(P,)
103 521 7,26 | + 8(H,0-Al-OH,)
+ o(HOH)
104 516 1,11 v(adenina)
105 514 460 | O(AI-OHy)+
v(ribose)
d(H,0-Al-O)(P,)+
106 505 505 515 503 2,31 d(H,0-Al-O)(Pg)
+8(H,O-Al-OH,)
3(AI-0)(P,) +
107 482 2,58 3(Al-O)(Pg) +
3(PsOP,)
S(HOH)twist +
108 472 473 461 465 2,90 o(HOH)
109 454 3,70 d(anel)
v(H20-Al-0)(P,)+
v(H20-Al-0)(Pp)
110 444 433 459 446 3,37 v(H,0-Al) +B
»(HOH)
111 432 5,22 d(anel) +
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d(fosfatos) +

d(ribose)
112 427 431 7,06 modos acoplados
v(AI-OHy)+
113 415 2,69 d(Al-OHy) +
d(HOH)twist
114 407 400 408 0,73 S(HOH)twist
O(Al-O)(P,))+
115 396 1,74 | 3(OP,)+3(OP,)+
6(0=P,)
d(P,OPg) +
116 384 4,29 5(0H) (rilliose)
v(AI-OHy)+
117 375 371 376 2,86 3(AlI-O)(Pg) +
5(AI-O)(P,)
v(Al-OH,) +
118 367 1,17 5(anel)
3(OP,) + 3(OPg)
119 360 360 350 357 2,88 +6(0P,) +
3(PgOP,)
3(Al-OHy) +
120 346 298 | 5(anel)+3(H,C-O)
3(H,C-0) +
121 341 4,76 S(HOH)twist
122 331 1,36 modos acoplados
123 320 1,10 S(HOH)twist
V(AI-O)(P)+
124 314 1,22 3(Al-O)(Pg) +
3(Al-OHy)
d(H,0-Al-OH,) +
125 310 2,34 o(CHy)
126 308 1,00 modos acoplados
d(H,O-Al) +
127 301 3,37 5(A1-0)(Py)
128 290 4,38 3(C-NHy)
d(adenina) +
d(H,0-Al-OH,) +
129 289 2,77 8(H,0-Al-0)(Py)+
8(H,0-Al-0)(Py)
5(OH)(P,) +
130 282 284 2,05 3(H,0-Al) +
d(anel)
8(OH)(P,) +
131 271 0,98 5 (HZO-,Z\I)
132 263 3,10 modos acoplados
133 251 1,29 modos acoplados
134 245 2,14 modos acoplados
135 244 2,36 modos acoplados
136 243 2,09 distorcdo angular
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(anel)
§(OH)(P,) +
137 235 0,24 5(OH) (ribyose)
138 226 1,38 modos acoplados
3(Al-OHy) +
139 224 0,82 5(OH)(ribose)
140 217 1,41 d(adenina)
141 214 0,52 distorcdo angular
(anel)
142 207 1,51 T
§(OH)(P,) +
143 198 3,00 5(OH) (I'ibYOSC)
d(P,-OH) +
144 191 0,38 S(OH)(P,)
145 186 5,01 modos acoplados
146 177 1,49 modos acoplados
147 173 1,56 distorcdo angular
(anel)
148 162 0,23 distorcdo angular
(anel)
149 148 0,21 modos acoplados
150 145 0,36 1(H,0)
151 140 0,40 1
152 133 0,16 1(H,0)
153 124 0,59 T
154 118 0,74 modos acoplados
155 116 0,59 modos acoplados
156 92 0,31 T
157 80 0,13 T
158 75 1,94 T
159 65 1,09 T
160 60 4,43 T
161 58 5,28 d(adenina)
162 45 5,04 d(adenina)
163 36 5,75 T
164 25 1,07 T
165 15 3,71 T

2 Atividades Raman sdo calculadas em A* amu.
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Tabela A.3 - Espectro Raman experimental e calculado para o complexo [Al(PCr)(H,0)].

NUme- NUmeros
Nos. | rosde Decon- Ajuste  2nd de onda
mo- | onda ~ nao deri- B3LYP a Atribuicdes
volugdo . Sra -
dos | obser- (cm™Y) Ilnegr vad_a escalona- aproximadas
vados (cm®)  (cm?) dos
(cm™) (cm™)
1 3641 49,19 vas(OH)(H20)
2 3370 3580 152,90 | vs(OH)(H,0)
3 3430 3450 3315 3422 184,11 v(NH)
4 3320 3360 3204 3296 179,44 v(NH)
5 3150 3165 3098 3034 112,22 v(CH)(CHj)
6 3103 3099 3030 3015 124,76 | vas(CH)(CHo)
7 3034 3026 2973 2977 186,55 v(CH)(CHj)
8 2980 2955 2906 2966 232,85 vs(CH)(CHy)
9 2900 2895 2848 2910 353,93 v(CH)(CHj)
10 1881 1776 1720 1671 33,54 v(C=0)
11 1812 1635 1627 1591 0,15 O(HOH)sciss
v(CN)+5(CH)
12 | 1550 1535 1552 1498 3,60 (CHa)+ 5(NH)
13 1509 1457 1491 1439 13,98 d(CH)(CHs)
14 1466 1409 1450 1416 17,80 d(CH)(CHs)
v(C=N)+3(NH)
15 1395 1400 1403 1408 6,05 15(CH)
16 1386 1399 0,82 d(HCH)sciss
V(CN)+3(NH)+
17 1361 1364 1391 1381 7,05 5(CH)
S(CN)+5(NH)+
18 1314 1330 1309 1306 6,49 S(HCH)twist
19 1300 1284 6,69 o(HCH)
20 1236 1238 1240 1240 1263 6,61 O(NH)
O(NH) +
21 1236 1202 2,86 S(HCH)twist
22 1201 7,67 v(CO)+3(CC)
23 1176 1179 1182 | 1189 | 2371 "(P_g()JVH()P O)+
24 1144 1138 1121 1152 6,08 | &(CN)+3(CH)
25 1114 1099 1,87 8(CH)(CHa)
26 1061 1056 1078 8,76 modos
acoplados
27 | 1042 1028 1031 1019 81,50 | v(PO)+5(NH)
28 985 998 990 1004 17,58 8(CH)(CHa)
29 972 940 932 9,42 | p(CH,) + 3(CN)
v(CC) +
3(0C=0) +
30 900 923 943 909 10,41 (V (Al- O))
(carboxilato)
31 894 0,99 8(NH)
32 865 848 869 863 844 5,08 | v(Al-O)(fosfato)
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+9(P=0) +
3(PN)
S(CN) + 3(NH)
33 802 806 811 23,58 +v(CN)
34 757 801 750 755 780 16,18 | 3(CN) + §(NH)
O(NH) +
7 1,62
35 693 689 03 6 o(OH)(H,0)
O(NH) +
36 670 670 668 4,56
p(OH)(H20)
5(CN) + 3(CC)
37 655 0,81
+ p(OH)(H20)
38 645 636 10,21 p(OH)(H,0)
O(NH) +
1 12 1 1,52
39 616 6 615 5 o(OH)(H,0)
v(CCO) +
40 589 604 7,38 5(NH)
v(Al-OHy) +
41 566 587 589 3,01 5(NH)
42 563 543 545 2,26 modos
acoplados
v(N-Al-
43 505 514 3,03 O)(fosfato) +
o(HOH)
v(O-Al-O) +
44 506 490 485 487 6,42 S(NH) +
®(HOH)
p(CH,)+3(CO)+
45 477 452 468 9,89 V(N-Al)
46 459 433 7,28 distorgao
angular(anel)
o(HCH) +
47 424 440 443 425 11,23 5(PN) +
v(O-Al-0)
3(AlI-0)
48 416 5,31 (carboxilato) +
8(CH)(CHs)
49 386 396 394 391 396 1,14 | p(CH,) + 8(PO)
O(N-Al) +
50 379 353 4,69 S(NH) +
6(CH)(CHs)
3(Al-
O)(carboxilato)
51 333 317 333 328 327 1,94 L 5(CN)
+3(CH)(CH3)
d(Al-0)(fosfato)
52 288 288 329 302 2,40 +3(Al-OH,)
53 275 4,86 distorgdo
angular(anel)
54 258 2,29 distorcao



DBD
PUC-Rio - Certificação Digital Nº 1012270/CA


PUC-RIo - Certificacdo Digital N° 1012270/CA

247

angular(anel)

55 252 243 241 251 0,65 o(HOH)

d(Al-OHy)+
S(N-AIl) +

56 217 0,95 5(Al-0)
(carboxilato)
d(Al-OHy)+

d(Al-O)(fosfato)

57 210 204 2,65 + 5(Al-0)
(carboxilato)

58 194 192 0,11 1(CH3)

59 185 0,80 (CH3)

60 165 176 177 177 0,90 d(HOH)twist

61 132 133 0,98 T

62 111 05 102 103 0,74 distorgdo
angular(anel)

63 91 144 distorcédo
angular(anel)

64 72 0,52 1

65 70 2,28 1

66 43 2,54 T

2 Atividades Raman sdo calculadas em A* amu.
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Tabela A.4 - Titulagdo potenciométrica dos ligantes Pen, Cis, Hcis e Met, todos com a
adicéo de 1,00 mL de &cido 0,1000 mol L™

Volume (mL) pH- pH- pH- pH-
de base Penicilamina | Cisteina | Homocisteina | Metionina
0,00 3,072 3,013 3,116 3,034
0,10 3,114 3,059 3,158 3,086
0,20 3,166 3,119 3,211 3,146
0,30 3,226 3,18 3,268 3,209

0,40 3,296 3,25 3,336 3,28

0,50 3,382 3,332 3,416 3,364
0,60 3,487 3,431 3,516 3,465
0,70 3,624 3,555 3,645 3,596
0,80 3,832 3,735 3,835 3,787
0,90 4,193 4,023 4,155 4,106
1,00 5,382 4,79 5,419 5,381
1,10 6,48 6,7 7,44 7,586
1,20 7,208 7,532 8,07 8,301
1,30 7,542 7,889 8,349 8,588
1,40 7,762 8,153 8,559 8,801
1,50 7,948 8,382 8,735 8,978
1,60 8,122 8,594 8,891 9,138
1,70 8,298 8,798 9,038 9,291
1,80 8,488 9,004 9,18 9,442
1,90 8,7 9,216 9,322 9,594
2,00 8,973 9,439 9,461 9,749
2,10 9,314 9,667 9,6 9,903
2,20 9,649 9,89 9,733 10,051
2,30 9,898 10,083 9,858 10,187
2,40 10,081 10,246 9,976 10,302
2,50 10,228 10,381 10,085 10,402
2,60 10,346 10,491 10,186 10,491
2,70 10,444 10,583 10,279 10,564
2,80 10,529 10,662 10,364 10,628
2,90 10,602 10,731 10,444 10,686
3,00 10,667 10,791 10,516 10,738
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Tabela A.5 - Titulag@o potenciométrica dos sistemas Al:aa na proporgao 1:1.

Volume (mL) pH- pH- pH- pH-
de base Al:Pen | Al:Cis | Al:Hcis | Al:Met
0,00 4,210 4,159 4,279 4,19
0,10 4,293 4,232 4,321 4,274
0,20 4,400 4,315 4,389 4,37
0,30 4,483 4,395 4,453 4,45
0,40 4,561 4,464 4,512 4,507
0,50 4,611 4,517 4,563 4,548
0,60 4,648 4,561 4,608 4,577
0,70 4,672 4,588 4,641 4,598
0,80 4,692 4,607 4,67 4,615
0,90 4,707 4,629 4,692 4,629
1,00 4,724 4,643 4,713 4,643
1,10 4,735 4,659 4,733 4,657
1,20 4,751 4,672 4,748 4,671
1,30 4,768 4,689 4,767 4,686
1,40 4,782 4,705 4,784 4,702
1,50 4,800 4,725 4,802 4,72
1,60 4,817 4,741 4,822 4,74
1,70 4,836 4,764 4,84 4,759
1,80 4,856 4,794 4,863 4,78
1,90 4,877 4,813 4,889 4,803
2,00 4,901 4,838 4,911 4,83
2,10 4,930 4,866 4,942 4,861
2,20 4,962 4,903 4,973 4,894
2,30 4,996 4,948 5,013 4,933
2,40 5,047 4,989 5,055 4,983
2,50 5,100 5,05 5,122 5,043
2,60 5,162 5,119 5,193 5,124
2,70 5,259 5,271 5,306 5,25
2,80 5,417 5,469 5471 5,44
2,90 5,632 5,919 5,691 5,681
3,00 5,918 6,214 5,933 6,008
3,10 6,281 6,518 6,308 8,149
3,20 6,744 7,032 6,817 8,333
3,30 7,181 7,439 7,3 8,508
3,40 7,526 7,794 7,759 8,64
3,50 7,773 8,07 8,125 8,752
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Tabela A.6 - Titulagdo potenciométrica dos ligantes PCr com 1,00 mL de &cido

0,1000 mol L™ e ATP.

Vog‘embeag: D pH-pcr pH-ATP
0,00 3,653 3,677
0,10 3,751 3,77
0,20 3,876 3,878
0,30 4,009 3,99
0,40 4,156 4,114
0,50 4,317 4,254
0,60 4,495 4,427
0,70 4,697 4,636
0,80 4,957 4,899
0,90 5,341 5,325
1,00 6,135 5,67
1,10 9,094 5,979
1,20 9,949 6,222
1,30 10,232 6,406
1,40 10,415 6,624
1,50 10,548 6,779
1,60 10,652 7,01
1,70 10,737 7,25
1,80 10,807 7,537
1,90 10,87 8,442
2,00 10,924 9,685
2,10 10,972 10,098
2,20 11,016 10,327
2,30 11,056 10,488
2,40 11,093 10,608
2,50 11,126 10,705
2,60 11,158 10,784
2,70 11,187 10,853
2,80 11,215 10,911
2,90 11,24 10,963
3,00 11,264 11,011
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Tabela A.7 - Titulag@o potenciométrica dos sistemas Al:ATP e Al:PCr na proporcao 1:1.

Volume (mL)

de base pH-Al:Pcr | pH-AI:ATP

0,00 3,653 3,677
0,10 3,751 3,77

0,20 3,876 3,878
0,30 4,009 3,99

0,40 4,156 4,114
0,50 4,317 4,254
0,60 4,495 4,427
0,70 4,697 4,636
0,80 4,957 4,899
0,90 5,341 5,325
1,00 6,135 5,67

1,10 9,094 5,979
1,20 9,949 6,222
1,30 10,232 6,406
1,40 10,415 6,624
1,50 10,548 6,779
1,60 10,652 7,01

1,70 10,737 7,25

1,80 10,807 7,537
1,90 10,87 8,442
2,00 10,924 9,685
2,10 10,972 10,098
2,20 11,016 10,327
2,30 11,056 10,488
2,40 11,093 10,608
2,50 11,126 10,705
2,60 11,158 10,784
2,70 11,187 10,853
2,80 11,215 10,911
2,90 11,24 10,963
3,00 11,264 11,011



DBD
PUC-Rio - Certificação Digital Nº 1012270/CA


PUC-RIo - Certificacdo Digital N° 1012270/CA

252

Tabela A.8 - Titulag@o potenciométrica dos sistemas Al:ATP:aa na propor¢éo 1:1:1.

Volume (mL) de pH pH pH pH
base Al:ATP:Pen | Al:ATP:Cis | Al:ATP:Hcis | Al:ATP:Met
0,00 3,112 3,116 3,198 3,158
0,10 3,137 3,147 3,211 3,188
0,20 3,174 3,184 3,245 3,228
0,30 3,212 3,222 3,282 3,273
0,40 3,256 3,264 3,325 3,314
0,50 3,302 3,31 3,373 3,361
0,60 3,351 3,358 3,426 3,414
0,70 3,404 3,411 3,479 3,47
0,80 3,462 3,469 3,542 3,535
0,90 3,522 3,529 3,618 3,599
1,00 3,585 3,591 3,677 3,666
1,10 3,653 3,658 3,746 3,741
1,20 3,724 3,73 3,823 3,815
1,30 3,802 3,807 3,912 3,896
1,40 3,883 3,889 4,005 3,985
1,50 3,97 3,978 4,181 4,167
1,60 4,064 4,074 4,205 4,235
1,70 4,168 4,178 4,348 4,312
1,80 4,277 4,295 4,453 4,455
1,90 4,404 4,424 4,658 4,6
2,00 4,544 4,573 4,872 4,888
2,10 4,719 4,744 5,045 5,223
2,20 4,887 4,936 5,324 5,398
2,30 5,092 5,141 5,526 5,594
2,40 5,278 5,35 5,682 5,844
2,50 5,532 5,569 5,946 6,081
2,60 6,033 5,825 6,202 6,303
2,70 6,248 6,116 6,496 6,646
2,80 6,516 6,413 6,692 6,765
2,90 6,761 6,678 6,888 6,98
3,00 6,907 6,887 7,03 7,111
3,10 7,04 7,053 7,191 7,25
3,20 7,17 7,171 7,298 7,341
3,30 7,246 7,262 7,395 7,427
3,40 7,308 7,338 7,455 7,559
3,50 7,361 7,404 7,547 7,58
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Tabela A.9 - Titulagdo potenciométrica dos sistemas Al:PCr:aa na proporgéo 1:1:1.

Volume (mL) de pH pH pH pH
base Al:PCr:Pen | Al:PCr:Cis | Al:PCr:Hcis | Al:PCr:Met
0,00 3,938 3,939 3,98 3,92
0,10 4,011 3,988 4,032 3,882
0,20 4,086 4,045 4,102 3,926
0,30 4,154 4,108 4,171 3,984
0,40 4,225 4,176 4,258 4,047
0,50 4,3 4,251 4,35 4,119
0,60 4,381 4,325 4,431 4,193
0,70 4,463 4,407 4,522 4,28
0,80 4,564 4,489 4,637 4,373
0,90 4,656 4,573 4,756 4,463
1,00 4,748 4,663 4,86 4,562
1,10 4,84 4,752 4,96 4,657
1,20 4,933 4,846 5,04 4,759
1,30 5,004 4,934 511 4,857
1,40 5,07 5,008 5,193 4,939
1,50 5,136 5,071 5,283 5,006
1,60 5,196 5,138 5,334 5,076
1,70 5,267 5,206 5,421 5,135
1,80 5,346 5,277 5,495 5,199
1,90 5,491 5,352 5,597 5,266
2,00 5,546 5,443 5,703 5,35
2,10 5,704 5,547 5,841 5,417
2,20 5,902 5,682 5,995 5,518
2,30 6,292 5,896 6,199 5,654
2,40 6,64 6,154 6,49 5,887
2,50 6,923 6,457 6,793 6,143
2,60 7,109 6,794 7,099 6,482
2,70 7,334 7,159 7,427 6,812
2,80 7,507 7,475 7,724 7,242
2,90 7,636 7,747 7,969 7,601
3,00 7,749 7,923 8,168 7,884
3,10 7,873 8,08 8,308 8,149
3,20 7,98 8,213 8,432 8,333
3,30 8,08 8,341 8,556 8,508
3,40 8,19 8,458 8,652 8,64
3,50 8,289 8,58 8,727 8,752
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Tabela A.10 - Parametros geométricos calculados pelo DFT:B3LYP/6-311++G(d,p) para

o complexo [AIMetATP(H,0)s]"” (comprimentos de ligagdo em A e angulos em graus).

Comprimentos de ligagdo (A)

[AIMetATP(H,0)s]"

C(4)-H@Q) 1,001
C(4)-HQ) 1,090
C(4)-H@3) 1,090
C(4)-S(5) 1,827
C(6)-S(5) 1,839
C(6)-H(7) 1,090
C(6)-H(8) 1,092
C(6)-C(9) 1,529
C(9)-H(10) 1,095
C(9)-H(11) 1,094
C(9)-C(12) 1,540
C(12)-H(13) 1,088
C(12)-N(14) 1,512
N(14)-H(15) 1,028
N(14)-H(16) 1,023
N(14)-H(17) 1,022
C(12)-C(18) 1,536
C(18)-0(19) 1,233
C(18)-0(20) 1,286
Al-O(20) 1,923
Al-0(22) 1,931
Al-O(25) 1,977
Al-O(28) 1,986
Al-O(31) 1,837
Al-O(38) 1,872
0(22)-H(23) 0,964
0(22)-H(24) 1,030
0(25)-H(26) 0,965
0(25)-H(27) 0,992
0(28)-H(29) 1,037
0(28)-H(30) 0,964
0(31)-P(32) 1,576
0(33)-P(32) 1,539
0(34)-P(32) 1,498
0(35)-P(32) 1,700
0(35)-P(36) 1,616
0(37)-P(36) 1,490
0(38)-P(36) 1,544
0(39)-P(36) 1,628
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0(39)-P(40) 1,648
0(41)-P(40) 1,519
0(42)-P(40) 1,496
0(43)-P(40) 1,642
0(43)-C(44) 1,437
C(44)-H(45) 1,093
C(44)-H(46) 1,095
C(44)-C(47) 1,517
C(47)-H(48) 1,093
C(47)-C(49) 1,532
C(47)-0(57) 1,451
C(49)-H(50) 1,094
C(49)-0(51) 1,425
0(51)-H(52) 0,969
C(49)-C(53) 1,539
C(53)-H(54) 1,090
C(53)-0(55) 1,421
0(55)-H(56) 0,964
C(53)-C(58) 1,538
C(58)-H(59) 1,093
C(58)-0(57) 1,421
C(58)-N(60) 1,451
N(60)-C(61) 1,384
N(60)-C(65) 1,382
C(61)-H(62) 1,080
C(61)-N(63) 1,311
C(64)-N(63) 1,384
C(64)-C(65) 1,395
C(64)-C(70) 1,410
C(65)-N(66) 1,339
C(67)-N(66) 1,334
C(67)-H(68) 1,086
C(67)-N(69) 1,341
C(70)-N(69) 1,348
C(70)-N(71) 1,351
N(71)-H(72) 1,008
N(71)-H(73) 1,007

Angulos (graus)

[AIMetATP(H,0)s]"

H(1)-H(2)-H(3) 60,42
C(4)-S(5)-C(6) 99,52
H(7)-C(6)-H(8) 108,60
S(5)-C(6)-C(9) 109,23
C(6)-C(9)-C(12) 113,01
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H(10)-C(9)-H(11) 107,49
C(9)-C(12)-C(18) 112,36
C(9)-C(12)-N(14) 109,05
H(15)-H(16)-H(17) 60,91
0(19)-C(18)-0(20) 126,98
0(20)-Al-0(22) 89,99
0(20)-Al-O(25) 87,31
0(20)-Al-O(28) 88,25
0(20)-Al-O(31) 174,78
0(20)-Al-O(38) 89,98
0(22)-Al-0(25) 88,45
0(22)-Al-0(28) 176,50
0(22)-Al-0(31) 92,06
0(22)-Al-0(38) 91,47
0(25)-Al-0(28) 88,45
0(25)-Al-0(31) 87,95
0(25)-Al-0(38) 177,29
0(31)-Al-O(38) 94,76
H(23)-0(22)-H(24) 108,29
H(26)-0(25)-H(27) 110,35
H(29)-0(28)-H(30) 108,08
0(31)-P(32)-0(33) 108,39
0(31)-P(32)-0(34) 114,47
0(31)-P(32)-0(35) 102,08
P(32)-O(35)-P(36) 127,18
0(38)-P(36)-0(37) 117,05
0(38)-P(36)-0(39) 108,13
P(36)-0(39)-P(40) 136,37
0(41)-P(40)-0(42) 118,71
0(41)-P(40)-0(43) 109,48
0(39)-P(40)-0(43) 95,90
0(43)-C(44)-C(47) 109,11
H(45)-C(44)-H(46) 108,93
C(47)-C(49)-C(53) 102,93
C(47)-C(49)-0(51) 108,73
C(49)-C(53)-0(55) 113,05
C(53)-C(58)-0(57) 106,18
C(53)-C(58)-N(60) 114,70
N(60)-C(61)-N(63) 113,32
N(60)-C(65)-C(64) 105,27
C(65)-N(66)-C(67) 111,79
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N(66)-C(67)-N(69) 128,41
C(67)-N(69)-C(70) 118,74
C(65)-C(64)-C(70) 116,45
N(69)-C(70)-N(71) 118,95
H(72)-N(71)-H(73) 118,43
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Tabela A.11 - Espectro Raman experimental e calculado para o complexo
[AIMetATP(H,0)3]".
NuUmero de onda experimental Ic\llumero
(cm™) e onda . o
Nos. B3LYP SRa Atribuicéo
Mo- Ob D 2nd Ajuste | escalo- aproximada
dos ser- DECONVO"  yeriva-  ndo nado
vados lucéo d . 1
a linear (cm™)
1 3787 151,26 | v(OH)(H,0)
2 3781 144,08 | v(OH)(H,0)
3 3778 82,55 Vas(OH)(HzO)
4 3777 159,74 V(OH)ribose
5 3679 143,92 V(OH)ribose
6 3653 | 97,67 | Ve(NF)(NH:)
adenina
7 3532 | 44,11 | V(NFINH:)
adenina
8 3458 3458 3461 3448 73,74 V(NH)met
9 3402 3402 3398 3410 110,16 VINH)met
10 3318 3318 3316 3316 151,11 V(NH)met
11 3205 3210 3232 192,09 | vs(OH)(H.0)
12 3180 3181 3189 235,17 V(CH)agenina
13 3169 3163 3164 3109 278,87 V(CH)agenina
14 3148 3147 3083 174,00 | v(CH)(CH3)met
15 3136 3135 3077 138,82 V(CH)met
16 3111 3112 3109 3071 95,97 | v(CH)(CH3s)wmet
17 3094 3093 3062 167,69 | vas(CH)(CHz)wet
18 3083 3084 3077 3054 106,90 V(CH)yipose
19 3072 3066 3068 3036 150,10 | vas(CH)(CH2)are
20 3045 3043 3038 3022 189,41 | vas(CH)(CHz)wmet
21 3025 3023 3021 3018 350,89 V(CH)yibose
22 3013 299,55 V(CH)ribose
23 3009 3006 3004 3004 162,73 | vs(CH)(CH2)wmet
24 3000 277,49 V(CH)ribose
25 2974 2976 2989 407,75 | v(CH)(CH3)wmet
26 2964 2959 2961 2982 337,20 | vs(CH)(CH2)wmet
27 2928 2933 2978 229,35 | vs(CH)(CH)atp
28 2502 2530 223,80 | v(OH)(H,0)
29 2420 2420 2423 2430 147,66 | v(OH)(H,0)
30 1664 1663 1660 1658 18,64 v(C=0)
31 1642 1642 1642 6,25 Sd(NH)(NH3)
32 1634 1633 4,01 O(HOH)sciss
33 1625 1624 1631 3,96 d(HOH)sciss
34 1604 1610 30,23 v(C-NH;)atp
35 1601 1609 10,01 S(NH)(NH3)
36 1580 1578 1580 1580 17,09 | S(HNH)scissatp
37 1570 | 1575 | 157,38 | YV{CN)aceninat

8(CN)adenina
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38 1559 1556 1558 1565 7,43 0(HOH)sciss
39 | 1510 1512 1506 | 1494 | 206,42 | &(NH)(NHs)
40 1485 1484 1486 4,82 V(CN)adenina
41 1483 1476 1,77 O(HCH)sciss met
42 1470 1471 1470 14,64 | S(HCH)scissatp
43 1460 1466 40,56 V(CN)adenina
44 1457 1455 1460 30,11 | 6(HCH)scissmet
45 1440 1447 13,40 O(CH)(CHy)
46 1426 | 1434 | 21,50 | &(CH)(CHa)
V(CC)ribose *+
47 1415 | 1433 | 2000 | e
48 1413 1412 1412 50,74 V(CN)adenina
49 1406 36,30 O(CH)yipose
50 1401 | 1399 | 417 | o(HCH)ye
51 1389 1388 1389 15,88 o(HCH)atp
52 1379 1375 7,67 v(CC)aTtp
V(CC)adenina+
53 1377 1362 97,82 8(CH)agening
54 1358 1365 1356 20,84 O(CH)met
55 1357 1351 5,25 o(HCH)wmet
56 1347 1342 37,72 O(CH)ibose
57 1339 1338 1339 8,85 S(CHo)twist et
V(Co)ribose +
58 1336 86,44 5(CH)rioce
59 1332 | 1,30 | &(CH)(CHa)
60 1326 1332 63,15 O(CH)ibose
61 1318 | 3513 |  5(CO)ribose
ES(Co)ribose +
62 1313 1313 7,86 5(CH)ribose
63 1304 | 1307 | 6334 | w(CClibose
V(CN)adeninat
64 1295 1299 88,68 5(CH)rmoce
65 1284 | 1287 | 8,07 | 8(CHp)twistme
66 1276 1281 32,94 S(CC)rinose
67 1256 | 2,07 | OS(NH)(NH3)
68 1235 1245 32,77 V(CN)atp
69 1242 1232 1242 13,89 | &(CHy)twistatp
70 1225 1225 1224 1230 16,30 O(CN)atp
71 1214 1209 13,96 v(PsO)
72 1205 1205 1206 1208 85,14 d(C-NH)atp
73 1194 1191 9,29 O(OH)ribose
74 1188 | 4,48 v(P,0)
75 1187 1182 1184 1183 12,34 v(P,0)
76 1179 | 5,61 V(CC)wer
77 | 1159 1160 | 1153 | 10,69 | v(CN)agenina
78 1122 | 1122 | 7,96 | O(NH)(NHs)
79 1112 | 441 5(CO)riboce
80 1095 1103 2,55 d(H,O)twist
81 1093 1088 | 1088 | 9,21 3(CO )ribose
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82 1087 1080 7,21 V(CO)net
83 1075 1075 1075 1077 1074 8,00 V(COribose
84 1072 1069 6,92 §(H20)twist
85 1063 1064 1064 5,69 8(CC)rivose
86 1058 1061 5,44 V(COribose
87 1050 9,05 V(CC)wmet
88 1044 1043 | 63,72 V(COribose
89 1042 1026 13,19 V(CC)ribose
v(PgO) +
90 1038 1013 3,56 v(P,O)+
v(P,0-C)
91 1005 | 25,97 8(CC)ribose
92 998 12,23 V(CC)met
93 995 6,87 V(CN)pet
94 985 10,02 p(NHz)ATp
95 980 5,19 8(CN)adenina
O(CS)met +
96 976 977 5,28 S(CH)(CHs)
97 965 3,45 8(CH)(CHs)
08 957 957 0,62 8(CH)adenina
v(P4-O-Pg) +
99 953 952 8,76 v (Pﬁ-o-gy)
100 939 946 15,14 v(P,0)
101 933 940 7,88 §(NH)(NH3)
102 919 934 3,00 p(CHz)ATp
103 904 909 24,33 | §(H,O)twist
104 898 903 6,62 w(HOH)
105 895 10,56 8(CH)agenina
106 894 1,95 8(CC)ribose
107 881 883 5,97 8(CN)adenina
108 862 873 23,40 8(CN)adenina
109 853 842 5,79 o(HOH)
110 840 836 13,83 8(CN)adenina
111 820 823 824 33,18 8(CN) et
112 810 809 798 2,74 p(CH2)met
6(Cc)adenina +
13 796 229 O(CN)adenina
114 792 795 34,52 8(OH)ribose
115 780 771 3,07 p(H,0)
116 764 755 0,97 p(H,0)
117 736 750 750 750 746 3,89 8(C=0)met
v(CS) +
118 736 736 24,08 S(CHve
119 727 730 730 725 20,52 V(CN)adenina
120 710 30,94 8(CN)adenina
121 692 690 | 2469 v(ES)
’ +8(CC)wmet
122 688 682 | 645 | O(POPp+

»(HOH)
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123 678 2,95 S(Cc)adenina
O(CC)met*
124 77 17,62
6 6 5(CO)e

125 667 672 6,42 modos

acoplados

126 656 665 8,46 d(Pg-O-P,)

128 636 647 3,19 p(H,0)

129 627 629 7,62 d(CO)atp

130 620 15,04 S(CH)ribose

v(Al-OP,) +

131 599 5,57 5(AI-OH;)

132 571 4,23 d(anel)

133 568 2,22 8(CN)adenina

134 562 4.89 v(Al-OPB)
V(HZO-AI-OPB)
+3(H,0-Al-OH

135 556 1,90 o)+ 5(CO-Al-

OP,)
V(HzO-A'-OHz)
+ 8(CO-AI-OPY)
137 536 0,97 + 5(H,0-Al-
OPg)
V(HzO-A'-OHz)
+ 8(CO-AI-OPY)
138 529 530 5,67 + 5(H,0-Al-
OPg)

139 522 5,12 V(Cc)adenina
V(CO-AI-OPY) +
d(H20-Al-0OH,)

140 514 517 8,28 +3(H,0-Al-

OPg)
141 496 496 499 1,32 S(NH)twistarp
v(Al-OHy) +
142 484 2,80 S(AI-OPY)
3(P,O) +
143 479 477 483 480 4,25 5(Ps0) + S(PYO)
v(Al-OHy) +
144 468 469 3,34 S(AI-OP[;) +
S(AI-OPY)
v(Al-OH,) +

145 455 458 0,75 V(AI-OC)

146 449 450 449 445 453 1,65 d(anel)

147 434 3,99 d(anel)

149 420 420 0,90 modos

acoplados

150 409 410 409 0,43 v(Al-OH,) +
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V(AI-OC)
151 403 4.99 3(CS)
152 400 400 401 4,96 5(CH)met
153 386 387 1,32 S(anel)
154 379 384 372 0,86 V(AI-OH))
155 373 363 8,48 5(anel)
156 361 355 1,26 5(AI-OH,)
157 | 350 360 350 352 351 1,07 modos
acoplados
158 349 5,07 modos
acoplados
5(H,0-Al-OH,)
159 348 348 165 | +8(H,0-Al-
OPy)
5(CO-AI-OP,) +
160 337 339 152 | ShO-AROM)
161 328 334 0,59 motos
acoplados
162 | 314 315 312 314 325 234 5(CC)met
S(Al'OHg) +
163 309 305 0,70 | &(Al-OP) +
5(AI-OP.)
164 301 299 3,24 motos
acoplados
165 201 293 4901 (NH) a1
166 | 287 292 287 287 289 1,73 2(H,0)
167 283 278 0,61 modos
acoplados
168 278 276 0,33 2(H,0)
169 266 3,52 T
170 264 2,08 T
171 263 0,86 T
172 | 261 264 262 262 261 2,64 2(H,0)
173 | 248 248 247 249 244 249 T
174 244 1,25 T
175 240 239 5,00 T
176 239 1,98 T
177 | 232 230 231 231 226 0,35 7(NHa)
178 225 3,82 T
179 | 219 220 219 221 216 442 T
180 218 208 1,91 T
181 208 206 229 T
182 194 199 1,35 T
183 184 1,64 T
184 183 183 8,90 (D(HNH)ATP
185 180 1,37 T
186 176 0,81 T
187 172 172 045 | &(CH)(CHa)
188 163 170 0,46 T
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189 155 149 0,34 T
190 145 146 0,32 T
191 138 0,28 T
192 134 132 0,36 T
193 129 0,85 T
194 122 127 0,27 T
195 111 112 0,82 T
196 106 106 105 96 0,33 T
197 90 0,06 T
198 88 0,48 T
199 78 0,15 T
200 76 0,58 T
201 66 0,63 T
202 58 4,84 T
203 55 0,35 T
204 45 2,58 T
205 42 2,24 T
206 36 0,48 1(CHj)
207 33 3,96 T
208 31 2,65 T
209 26 3,95 t(adenina)
210 21 1,26 T
211 17 1,02 T
212 14 1,77 T
213 2 2,46 T

2 Atividades Raman foram calculadas em A%amu.
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Tabela A.12 - Valores de R? do ajuste ndo linear para regifes espectrais de 1700 a

100 cm™.

Regides do ajuste nio linear | Valores de R? obtidos
1700-1550 0,9946
1550-1400 0,9999
1400-1300 0,9999
1300-1200 0,9999
1200-1100 0,9969
1100-1000 0,9998

1000-900 0,9819
900-800 0,9999
800-700 0,9996
700-600 0,9966
600-500 0,9998
500-400 0,9999
400-300 0,9999
300-200 0,9999
200-100 0,9999

Tabela A.13 - Nimeros de onda referentes a subtragdo manual dos espectros da agua e

da solucéo de nitrato.

Espectro

Numeros de onda da agua ou nitrato

Experimental

3485, 3445, 3410, 3380, 3355, 3335, 3300, 3270, 3250,

3235, 1400, 1050, 970, 605 e 500

Deconvoluido

3485, 3445, 3410, 3380, 3355, 3335, 3300, 3270, 3250,

3235, 1050, 795, 605 e 500

derivada

Segunda 3485, 3445, 3410, 3380, 3355, 3335, 3300, 3270, 3250, 3235

e 1050

Ajuste nao linear

1400, 1050, 970, 795, 605, 490 e 435
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Tabela A. 14 - Parametros geométricos calculados pelo DFT:B3LYP/6-311++G(d,p) para

o complexo [AICiSATP(H,0),]* (comprimentos de ligacdo em A e angulos em graus).

Comprimentos de ligacdo (A) | [AICISATP(H,0),]*
S(2)-H() 1,348
C()-S(2) 1,850
C(3)-H(4) 1,091
C(3)-H(5) 1,088
C(3)-C(6) 1,530
C(6)-H(7) 1,093
C(6)-N(8) 1,489
N(8)-H(9) 1,017
N(8)-H(10) 1,019
C(6)-C(11) 1,544
C(11)-0(12) 1,223
C(11)-0(13) 1,301

AI-N(8) 2,063

AI-O(13) 1,870

Al-O(15) 1,972

Al-O(18) 2,027

AI-0(21) 1,850

Al-0(28) 1,860
O(15)-H(16) 1,034
0(15)-H(17) 0,965
0(18)-H(19) 0,967
0(18)-H(20) 0,067
0(21)-P(22) 1,575
0(23)-P(22) 1,533
0(24)-P(22) 1,508
0(25)-P(22) 1,682
0(25)-P(26) 1,623
0(27)-P(26) 1,491
0(28)-P(26) 1,545
0(29)-P(26) 1,614
0(29)-P(30) 1,670
0(31)-P(30) 1,503
0(32)-P(30) 1,503
0(33)-P(30) 1,650
0(33)-C(34) 1,433
C(34)-H(35) 1,095
C(34)-H(36) 1,095
C(34)-C(37) 1,519
C(37)-H(38) 1,094
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C(37)-C(39) 1,533
C(37)-0(47) 1,455
C(39)-H(40) 1,093
C(39)-0(41) 1,428
O(41)-H(42) 0,970
C(39)-C(43) 1,538
C(43)-H(44) 1,089
C(43)-0(45) 1412
O(45)-H(46) 0,989
C(43)-C(48) 1,533
C(48)-H(49) 1,093
C(48)-0(47) 1,426
C(48)-N(50) 1,449
N(50)-C(51) 1,385
N(50)-C(55) 1,382
C(51)-H(52) 1,082
C(51)-N(53) 1312
C(54)-N(53) 1,384
C(54)-C(55) 1,395
C(54)-C(60) 1,409
C(55)-N(56) 1,339
C(57)-N(56) 1,334
C(57)-H(58) 1,086
C(57)-N(59) 1,341
C(60)-N(59) 1,348
C(60)-N(61) 1,352
N(61)-H(62) 1,008
N(61)-H(63) 1,008
Angulos (graus) [AICiISATP(H,0),]*
H(1)-5(2)-C(3) 96,32
H(4)-C(3)-H(5) 108,56
S(2)-C(3)-C(6) 112,79
C(3)-C(6)-C(11) 114,00
0(12)-C(11)-0(13) 124,90
N(8)-C(6)-C(11) 107,31
H(9)-N(8)-H(10) 106,28
C(11)-O(13)-Al 120,76
C(6)-N(8)-Al 108,56
N(8)-Al-0(13) 82,12
N(8)-Al-O(15) 88,21
N(8)-Al-O(18) 86,77
N(8)-Al-0(21) 90,65
N(8)-Al-O(28) 174,18
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0(13)-Al-0(15) 94,03

0(13)-Al-O(18) 88,24

0(13)-Al-0(21) 171,08

0(13)-Al-0(28) 92,15

0(15)-Al-O(18) 174,16

0(15)-Al-0(21) 90,95

0(15)-Al-0(28) 93,21

0(21)-Al-0(28) 94,96
H(16)-0(15)-H(17) 108,66
H(19)-0(18)-H(20) 107,75
0(21)-P(22)-0(23) 108,98
0(21)-P(22)-0(24) 114,25
0(21)-P(22)-0(25) 102,18
P(22)-O(25)-P(26) 129,37
0(28)-P(26)-0(27) 117,89
0(28)-P(26)-0(29) 104,01
P(26)-0(29)-P(30) 135,29
0(31)-P(30)-0(32) 120,51
0(31)-P(30)-0(33) 110,35
0(29)-P(30)-0(33) 97,29
0(33)-C(34)-C(37) 109,61
H(35)-C(34)-H(36) 108,75
C(37)-C(39)-C(43) 102,88
C(37)-C(39)-0(41) 109,58
C(39)-C(43)-0(45) 113,26
C(43)-C(48)-0(47) 104,97
C(43)-C(48)-N(50) 115,43
N(50)-C(51)-N(53) 113,26
N(50)-C(55)-C(54) 105,40
C(55)-N(56)-C(57) 111,86
N(56)-C(57)-N(59) 128,39
C(57)-N(59)-C(60) 118,69
C(55)-C(54)-C(60) 116,49
N(59)-C(60)-N(61) 118,93
H(62)-N(61)-H(63) 118,16
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Tabela A.15 - Espectro Raman experimental e calculado para o complexo
[AICISATP(H,0),]*.
. . NUmero
Numero de o(zflna_ll(;xpenmental de onda Sy Atribuico
Nos. B3LYP
2nd i
Mo- | Obser- Deconvo- deriva- AJUSte | escalo- :
dos x nao nado aproximada
vados lucdo da l 1
inear | (cm™)
1 3791 49,30 Vas(OH)(H,0)
2 3773 121,84 v(OH)(H,0)
3 3709 179,10 vs(OH)(H,0)
4 3661 136,94 V(OH)ribose
5 3649 99,91 Vas(NH)adenina
6 3468 3470 3468 3529 454,81 Vs(NH)agenina
7 3438 3438 3398 3488 88,98 Vas(NH)cis
8 3418 3365 3419 196,98 vs(NH)cis
9 3263 3268 3260 3263 384,04 V(OH)ibose
10 3178 3176 3165 315,93 V(CH)agenina
11 3162 3162 3163 3108 278,77 V(CH)adenina
12 3140 3138 3082 124,52 | vas(CH)(CHy)cis
13 3113 3114 3113 3079 158,40 V(CH)ribose
14 3088 3087 3100 3026 20,01 v(CH)cis
15 3076 3077 3087 3017 204,37 | vas(CH)(CH)ate
16 3062 3077 3015 380,30 vs(CH)(CH2)cis
17 3050 3050 3059 3013 264,78 V(CH)ribose
18 3040 3041 3006 257,35 V(CH)ripose
19 3027 3028 3029 3000 379,34 V(CH)ribose
20 2971 230,86 | vs(CH)(CH2)atp
21 2680 2678 2681 2617 423,15 v(SH)
22 2484 160,67 v(OH)(H,0)
23 1660 1658 1659 1677 32,81 v(C=0)
24 1627 1634 1616 6,47 d(HOH)sciss
25 1616 1614 7,52 O(HNH)scisscis
26 1611 1609 1610 1609 32,78 v(C-NH;)atp
27 1587 1585 1589 1590 2,06 d(HOH)sciss
28 1573 1573 1585 1586 1580 13,01 SO(HNH)scissatp
29 | 1552 1552 1572 1582 | 1575 | 165,15 V(CN)adzan(CC)
adenina
V(CN )adeninat
30 1490 1539 1551 1506 1490 177,61 8(CN)agenine
31 1487 1479 16,23 S(OH)ipose
32 1467 1467 15,72 d(HCH)scissatp
33 1447 1464 56,34 V(CN)adenina
34 1430 1444 15,58 d(HCH)scisscis
35 1409 1412 1417 1428 64,29 S(CH)ribose
V(CN )adeninat
36 1407 1410 39,65 8(CN)agenina
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37 1388 1389 1389 1389 1393 4,61 O(CH)ibose
38 1382 1379 5,45 (D(HCH)ATP
39 1379 1375 15,89 O(HNH)twistcis
40 1370 1365 138,76 O(CH)yipose
41 1359 1361 35,88 O(OH)ribose
42 1345 1343 82,10 O(HCH)twist a7p
43 1344 1338 13,20 S(HCH)twist cis
44 1335 | 850 5(CH)ribose
45 1333 | 62,27 | S(HINH)tWiStadening
46 1328 1324 11,38 O(CH)ibose
V(CN)adenina +
a7 1314 66,72 W(CC)adenina
48 1302 43,56 O(CH)ibose
49 1300 | 1300 | 52,85 5(CH)ribose
50 1299 | 18,14 o(HCH)cis
51 1266 | 1273 | 38,35 5(CH)ribose
52 1259 1266 3,17 O0(CH)cis
53 1241 | 1248 | 2592 5(CH )agenina
54 1228 | 1242 | 12,33 5(CH)rbose
55 1215 1210 1215 1215 60,56 O(CH)adenina
56 1201 | 22,90 5(OH )ribose
57 1200 41,35 O(OH)ribose
58 1197 1199 4,98 O(CH)cis
59 1194 1192 1181 1196 12,89 v(P,0)
60 1177 1157 10,96 ®»(HOH)
61 1152 | 6,77 5(P,0)
62 1149 1150 1,75 d(CC)cis
63 1133 | 6,48 o(HNH)ci
64 1118 | 1,71 V(CC)rinose
65 1107 | 1103 | 8,79 V(CO)ribose
66 1095 1079 3,62 ®o(HOH)
67 1075 1076 12,11 O(CH)ibose
68 1070 | 1069 | 12,27 V(CC)ribose
69 1067 | 14,59 V(CN)cis
70 1065 1064 1063 1065 1065 3,66 v(CC)
71 1052 | 72,15 v(P,0)
V(CC)ribose T
72 1030 1033 8,42 8(CN)agening
73 1026 1028 4,36 V(CC)cis
v(PgO) +
74 1019 | 1018 | 977 P 0)
75 1004 | 13,99 | w(P,0)+ &(SH)
76 1003 | 31,63 V(CO)ribose
77 986 8,11 5(CN )agenina
78 977 982 5,58 ®(HNH)agenina
79 959 | 18,70 V(CC)cis
80 958 956 0,79 5(CH)aenina
81 940 939 5,78 v(P,-O-Pp)
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82 922 934 2,45 3(CC) + p(CHy)
83 911 911 21,37 v(Pg-O-P,)
84 907 900 7,24 Modos acoplados
85 900 8,52 3(C=0)cis
86 892 896 6,66 O(CN)adenina
87 881 888 11,72 S(CC)ribose
88 860 871 20,91 V(CO)ribose
89 839 15,43 S(CC)ribose
90 838 836 13,87 v(CO)cist 8(SH)
91 832 7,11 p(CH2)cis
8(CC)adenina +
% O 1 S(CN)aanins
93 780 779 32,14 v(CO)
94 762 0,70 3(CO)cis
95 760 11,03 | v(CS) + 8(CC)cis
96 750 751 6,56 p(H,0)
97 728 23,67 3(CS)
98 723 34,53 V(CN)adenina
99 706 25,49 S(CC)rinose
o(P,-O-Pg) +
100 701 2,91 N (113-0-3&)
V(CC)adenina +
101 692 680 1,29 (CNasenina
102 674 671 3,06 p(NH2)cis
103 662 662 6,26 3(CN)
104 658 9,95 p(H,0)
105 652 651 0,42 O(CN)adenina
106 643 642 8,86 d(H,O)twist
107 622 623 9,19 V(CN)agenina
108 612 610 13,79 3(CO)ribose
109 606 3,40 d(HO)twist
110 598 594 7,55 Modos acoplados
v(;HN-AI-OPg)+
111 572 10,96 | 8(H,0-Al-OHy) +
3(CO-AI-0OP,)
5(H20-A|-OH2)+
112 571 4,15 5(CO-AI-OP,)
v(Al-OP,) +
113 568 4,16 8(2HN-AI-YOPB)
114 559 3,56 O(CN)adenina
d(:HN-AI) +
115 550 22,92 v(CO-AI-OP,)
116 547 4,01 3(CO)ribose
117 520 522 5,09 3(CO)
118 511 516 514 6,41 Modos acoplados
v(H20-Al-OH,) +
119 509 508 3,59 d(:HN-AI-OPg) +
3(CO-Al-OP,)
120 496 496 1,10 v(Al-NH,)
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121 491 1,63 p(NHz)adenina
8(P,-0) + 3(P;-O)
122 475 476 472 476 476 1,62 1 5(,-0)
8(P,-0) + 3(P;-O)
123 466 469 0,65 + 5(P,-0)
v(CO-AI-OP,) +
124 460 0,65 5(H,0-Al-OH,)
d(anel)
125 459 458 3,36 (6 membros)
O(AI-OP,) +
126 451 451 2,08 5(A-OP;)
127 440 438 1,69 V(CO)ibose
128 430 427 429 431 430 3,00 3(CO)ribose
129 422 424 2,83 v(H,0-Al-OHy)
v(AI-OC) +
130 417 0,91 v(AI-OH,) +
d(;HN-AI-OPg)
131 408 413 4,51 v(H,0-Al-OHy)
3(CO-AI-OP,) +
132 405 400 1,45 8(H,0-Al-OH,) +
d(;HN-AI-OPg)
3(AI-OP,) +
133 381 368 5,12 5HN-AI)
S(Al'OPB) +
134 361 1,82 5(AI-OP,)
3(AI-OPg) + 3(Al-
136 345 343 4,44 OP,) + 5(Al-OH))
137 327 319 1,42 modos acoplados
138 321 317 2,29 v(H,0-Al-OHy)
139 310 313 312 3,01 v(Al-OH,)
d(anel)
140 302 301 1,16 (5 membros)
d(anel)
141 299 299 4,31 (6 membros)
142 293 294 6,51 3(CN)cis
143 288 290 2,60 modos acoplados
144 283 280 284 282 1,32 modos acoplados
145 276 273 2,17 modos acoplados
146 269 268 0,95 modos acoplados
147 261 259 2,79 T
148 253 251 0,73 1(H,0)
149 247 0,44 t(H,0)
150 238 243 244 0,46 T
151 233 231 0,97 T
152 223 223 4,38 T
153 216 6,41 T
154 213 5,71 T
155 211 2,55 T
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156 204 205 204 208 203 2,55 T
157 196 1,67 T
158 188 190 188 185 0,80 T
159 179 178 0,85 T(SH)
160 174 0,62 T
161 159 0,77 T
162 157 157 0,59 T
163 154 2,53 T
164 140 142 0,39 T
165 135 0,15 T
166 124 130 0,63 T
167 115 0,56 T
168 109 0,35 T
169 100 106 105 0,07 T
170 93 0,13 T
171 82 0,61 T
172 73 0,14 T
173 67 1,35 T
174 59 0,91 T
175 55 2,07 T
176 47 5,55 T
177 39 0,68 T
178 34 0,79 T
179 31 2,73 t(adenina)
180 27 0,67 T
181 24 8,19 t(adenina)
182 17 2,40 T
183 8 1,73 T

2 Atividades Raman foram calculadas em A%amu.
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Tabela A. 16 - Valores de coeficientes de correlacdo do ajuste ndo linear obtidos para
regifes do espectro experimental entre 1700 e 100 cm™.

Regides do ajuste ndo linear | Valores de coeficiezntes de correlacéo
(RY)
1700-1560 0,9995
1560-1400 0,9994
1400-1300 0,9992
1300-1200 0,9985
1200-1100 0,9999
1100-1000 0,9999
1000-900 0,9969
900-800 0,9999
800-700 0,9999
700-600 0,9999
600-500 0,9999
500-400 0,9999
400-300 0,9993
300-200 0,9999
200-100 0,9997

Tabela A.17 - Nimeros de onda referentes a subtragdo manual dos espectros da agua e

da solucéo de nitrato.

Espectro

NGmeros de onda da agua ou do nitrato (cm™)

Experimental

3410, 3380, 3355, 3335, 3300, 3250, 3235, 1050, 795, 605 e
490

Deconvoluido

3410, 3380, 3355, 3335, 3300, 3270, 3250, 3235, 1400,
1050, 795, 605 e 500

Segunda derivada

3445, 3410, 3380, 3355, 3335, 3300, 3235 e 490

Ajuste ndo linear

1050, 970, 795, 720, 605 e 490
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Tabela A.18 - Parametros geométricos calculados pelo DFT:B3LYP/6-311++G(d,p) para
o complexo [AlMetPCr(H,0)]" (comprimentos de ligacdo em A e angulos em graus).

Comprimentos de ligacdo (A) | [AIMetPCr(H,0)]"
C(1)-H(2) 1,089
C(1)-H(3) 1,090
C(1)-H(4) 1,095
C(1)-N(5) 1,465
N(5)-C(6) 1,356
C(6)-N(7) 1,360

C(6)-N(19) 1,332
N(19)-H(20) 1,013
N(7)-H(8) 1,012
N(7)-P(9) 1,815
P(9)-0(10) 1,576
P(9)-0(11) 1,503
P(9)-0(12) 1,535
N(5)-C(16) 1,472
C(16)-H(17) 1,087
C(16)-H(18) 1,097
C(16)-C(15) 1,566
C(15)-0(14) 1,229
C(15)-0(13) 1,295
Al-0(10) 1,856
Al-0(13) 1,909
Al-N(19) 2,053
Al-0(21) 2,047
Al-0O(25) 1,884
Al-N(28) 2,066
0(21)-H(22) 1,003
0(21)-H(23) 0,962
N(28)-H(29) 1,017
N(28)-H(30) 1,019
N(28)-C(31) 1,488
C(26)-0(25) 1,294
C(26)-0(27) 1,227
C(26)-C(31) 1,544
C(31)-H(32) 1,094
C(31)-C(33) 1,534
C(33)-H(34) 1,094
C(33)-H(35) 1,092
C(33)-C(38) 1,530
C(38)-H(36) 1,092
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C(38)-H(37) 1,093
C(38)-S(39) 1,839
C(40)-5(39) 1,827
C(40)-H(41) 1,090
C(40)-H(42) 1,091
C(40)-H(43) 1,001
Angulos (graus) [AlMetPCr(H,0)]"
H(2)-H(3)-H(4) 60,15
C(1)-N(5)-C(6) 122,35
N(5)-C(6)-N(7) 120,66
C(6)-N(7)-P(9) 123,86
O(11)-P(9)-0(12) 119,14
O(11)-P(9)-0(10) 113,80
C(6)-N(19)-H(20) 110,17
C(6)-N(5)-C(16) 118,91
H(17)-C(16)-H(18) 105,71
N(5)-C(16)-C(15) 121,33
0(14)-C(15)-0(13) 123,17
C(15)-0(13)-Al 141,81
P(9)-O(10)-Al 124,55
0(10)-Al-O(13) 158,86
O(10)-Al-N(19) 84,10
0(10)-Al-O(21) 83,51
0(10)-Al-O(25) 99,53
O(10)-Al-N(28) 98,71
O(13)-Al-N(19) 84,98
0(13)-Al-0(21) 82,65
0(13)-Al-0(25) 95,34
O(13)-Al-N(28) 98,47
N(19)-Al-O(21) 107,70
N(19)-Al-O(25) 166,28
N(19)-AI-N(28) 85,74
0(21)-Al-O(25) 85,90
0(21)-AI-N(28) 166,55
H(22)-0(21)-H(23) 111,16
Al-O(25)-C(26) 121,55
0(25)-C(26)-0(27) 125,05
AI-N(28)-C(31) 109,59
H(29)-N(28)-H(30) 106,15
C(26)-C(31)-C(33) 114,51
H(34)-C(33)-H(35) 107,15
C(31)-C(33)-C(38) 114,55
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H(36)-C(38)-H(37) 108,64
C(33)-C(38)-S(39) 109,67
C(38)-5(39)-C(40) 99,92
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Tabela A.19 - Espectro vibracional Raman experimental e calculado DFT:B3LYP/6-
311++G(d,p) para o complexo [AIMetPCr(H,0)]".

NuUmero de onda experimental Numero a N
(cm™) deonda | Sga Atribuicéo
Nos. B3LYP
Mo- b 2nd Ajuste | escalo-
dos | OPser- Deconvo- o ial nio nado aproximada
vados lucdo d : 1
a linear (cm™)
1 3804 142,80 | v(OH)(H,0)
2 3457 3457 3460 3528 129,33 v(NH)pc,
3 3423 3422 3424 3496 137,50 v(INH)pcy
4 3200 3200 3203 3489 88,96 | vas(NH)(NH2)wet
5 3189 3191 3419 214,47 | vo(NH)(NH2)met
6 3167 3168 3167 3094 236,44 | vas(CH)(CHa)pcr
7 3160 3161 3081 179,93 | v(CH)(CH3)met
8 3146 3147 3148 3080 80,16 | v(CH)(CHs)pcy
9 3128 3131 3135 3067 152,43 | v(CH)(CH3)met
10 3106 3103 3107 3049 166,91 | v(CH)(CHz3)pcy
11 3081 3086 3082 3047 22,35 | vas(CH)(CH2)wmet
12 3065 3060 3063 3031 282,04 | vas(CH)(CH2)met
13 3048 3044 3051 3008 93,13 v(OH)(H,0)
14 3035 3034 3036 3008 386,29 V(CH)met
15 3022 3022 3023 2993 111,52 | vs(CH)(CH2)wmet
16 3003 3002 2988 158,22 | v(CH)(CH3)met
17 2970 2974 2984 565,17 | vs(CH)(CH2)met
18 2958 2972 | 540,11 | v(CH)(CH3)pc;
19 2921 2923 2966 140,12 | vs(CH)(CH,)pcr
20 1643 1644 1669 1664 26,01 V(C=0)wmet
21 1611 1643 1626 25,39 v(C=0)pcr
22 1596 1616 1621 7,52 | O(HNH)scisSmet
23 1578 1591 1603 4,38 d(HOH)sciss
6(CH)(CHs)
24 1553 1550 1547 11,71 ot S(NH)pcr
V(C:N)PCr"'
25 1508 1510 21,32 5(CH)(CHa)pe:
V(CN)PCr +
26 1499 1480 8,80 5(CH)(CHa)pe:
27 1476 1473 22,36 | &(CH)(CHs)pcy
28 1461 1459 0,89 | S(HCH)scissmet
29 1450 8,13 O(HCH)scisspcy
30 1448 33,86 | O(CH)(CHz)met
31 1441 1446 12,73 | 8(HCH)scissmet
32 1425 1427 1437 12,44 | 8(CH)(CHs)pcr
33 1413 1433 22,19 | &(CH)(CH3)met
34 1394 1385 7,68 3(CH)met
35 1373 1371 6,64 o(HCH)met
36 1364 5,94 o(HCH)pc,
37 1350 1335 17,43 | &(CH)(CH3s)pcr
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38 1329 | 11,87 | 3(CH)(CHa)wa
39 1324 | 526 W(CC)per
40 1310 | 8,74 W(COYper
11 1300 | 2402 | W(COhm
42 1293 | 7.97 | o(CHp)wistro
®O(HCH) et +
43 1279 5,25 5(CH)e
44 1234 1266 9,42 V(CN)pcr
45 1233 1223 1246 2,77 V(CC)met
46 1200 1208 1204 1196 4,77 V(CN)pcr
47 1195 1191 1193 411 S(CHo)twistyet
48 1164 1170 1166 3,41 S(NH:)twistyet
V(PO) pcr +
49 1154 1163 11,60 5(CHa)twistye:
50 1144 1130 9,64 O(NH)pcy
51 1135 | 1119 | 229 | 3(CH)(CHa)wer
52 1090 1008 | 1117 | 379 | o(HNH)we
53 1080 1087 1086 10,73 V(CN)met
54 1065 1065 1065 1064 1040 16,73 V(CN)pcr
55 1029 | 7,07 V(CC e
56 1037 | 1007 | 37.71 V(PO
3(CC)met +
57 1010 | 1000 | 411 | g oo
58 963 | 335 5(CS)met
p(CH2)pcr +
59 960 | 042 Al
60 956 | 6,48 V(CC e
61 938 934 | 1.82 | 8(H,0)twist
62 922 | 429 5(CC)wer
63 903 | 2002 | (C=O)rcr
S(CC)Met +
64 899 897 20,11 5(CO)pcr
65 876 | 3860 | o(NH)pe:
66 863 851 3,88 3(C=0)met
V(PN)PCr
67 835 Bl | 1013 | oe
68 814 803 817 | 540 5(CO)wer
69 784 786 782 1,35 3(CN)pcr
70 767 763 17,71 p(CH2)met
71 748 743 | 113 3(CN)pc
P(CHZ)Met+
72 732 20,40 V(CS)
73 707 706 2,11 S(CO)pcr
74 698 692 | 1,79 o(HOH)
75 672 692 35,58 V(CS)met
76 646 648 | 183 | p(NHo)ue
S(PN)pcr
77 628 627 7,21 15(PO)pey
78 622 | 422 5(CN)wie
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79 604 0,87 3(PO)rcr
v(Al-OP) +
80 592 588 8,28 S(AINow)
V(AI'NMet) +
81 566 97 | S(ALOCoe)
82 562 551 560 548 560 3,12 3(CC)pcr
V(pCrCO-A|-
83 529 5,48 OPoc)
84 503 514 3,10 | v(H,0-Al-Nye)
85 498 5,74 S(anel)pcr
v(vetCO-Al-
Npcr) +
86 475 476 472 475 474 454 | §(pc;CO-Al-
OPpcy) +
5(H,0-Al-Nyer)
V(AI-OCper) +
87 448 448 457 239 | S(Al-Npgy) +
S(Al-Nwmet)
V(Al-NpCr) +
88 430 431 430 440 539 | S(Al-OCwe) +
S(Al-Nyer)
89 413 403 2,02 S(anel)pcr
v(AI-OH,) +
90 395 390 393 398 2,92 SANS)
v(AI-OCp¢) +
91 383 389 8,27 S(AL-OP)
92 364 356 366 370 252 3(CN)per
93 359 242 S(anel) et
94 342 351 214 modos
acoplados
3(Al-Npc) +
95 322 323 318 321 341 1,43 S(AL-OCae)
96 303 301 306 2,65 5(Al-OH,)
97 201 2,02 0(H,0)
98 289 3,45 | 5(CH)(CHs)wer
99 284 3,39 modos
acoplados
100 275 273 279 6,73 modos
acoplados
101 267 1,60 modos
acoplados
102 | 246 248 245 256 255 2,02 3(CN)per
103 | 228 230 227 245 237 0,16 T
104 216 216 218 1,07 T
105 | 207 208 207 215 212 1,79 T
106 201 1,15 T
107 191 1,77 T
108 187 182 1,29 T
109 171 171 0,36 7(CHa)
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110 154 2,11 1(CHz)
111 139 143 0,78 T
112 126 130 0,66 T
113 128 0,75 T
114 109 107 108 112 0,36 T
115 99 0,57 T
116 91 2,06 T
117 76 0,75 T
118 67 2,31 T
119 53 2,90 T
120 44 1,95 T
121 37 0,57 T
122 27 0,03 T
123 15 0,46 T

2 Atividades Raman foram calculadas em A%amu.
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Tabela A.20 - Valores de R® do ajuste ndo linear obtidos para regides do espectro

experimental abaixo de 1700 cm™.

Regides do ajuste nio linear | Valores de R? obtidos
1700-1500 0,9811
1500-1300 0,9944
1300-1100 0,9993

1100-900 0,9983
900-700 0,9997
700-500 0,9996
500-300 0,9996
300-100 0,9993

Tabela A.21 - Niomeros de onda referentes a subtragdo manual dos espectros da 4gua e

da solucéo de nitrato.

Espectro

Numeros de onda da agua ou nitrato

Experimental

3485, 3445, 3410, 3380, 3355, 3335, 3300, 3270, 3250,
3235, 1050, 795, 605 e 500

Deconvoluido

3485, 3445, 3410, 3380, 3355, 3335, 3300, 3270, 3250,
3235, 1050, 795, 605, 500 e 435

Segunda
derivada

3485, 3445, 3410, 3380, 3355, 3335, 3300, 3270, 3250,
3235, 1050, 605 e 490

Ajuste ndo linear

1050, 970, 605 e 490
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Tabela A.22 - Parametros geométricos calculados pelo DFT:B3LYP/6-311++G(d,p) para
o complexo [AICisPCr(H,0)]* (comprimentos de ligagido em A e angulos em graus).

Comprimentos de ligacdo (A) | [AICisPCr(H,0)]*
S(1)-C(2) 1,852
C(2)-H(3) 1,093
C(2)-H(4) 1,093
C(2)-C(5) 1,541
C(5)-H(6) 1,094
C(5)-N(7) 1,495
N(7)-H(8) 1,017
N(7)-H(9) 1,021

C(5)-C(10) 1,544
C(10)-0(11) 1,226
C(10)-0(12) 1,300

Al-N(7) 2,053
Al-0(12) 1,877
Al-0(14) 1,860
Al-N(21) 2,052
Al-0(29) 1,914
Al-0(32) 2,056
0(32)-H(33) 1,002
0O(32)-H(34) 0,962

O(14)-P(15) 1,575
P(15)-0(16) 1,504
P(15)-0(17) 1,535
P(15)-N(18) 1,81
N(18)-H(19) 1,012
N(18)-C(20) 1,360
N(21)-C(20) 1,331
N(21)-H(22) 1,013
N(23)-C(20) 1,356
N(23)-C(24) 1,465
C(24)-H(25) 1,089
C(24)-H(26) 1,090
C(24)-H(27) 1,096
N(23)-C(28) 1,472
C(28)-H(35) 1,087
C(28)-H(36) 1,097
C(28)-C(31) 1,566
C(31)-0(29) 1,293
C(31)-0(30) 1,230

Angulos (graus) [AICisPCr(H,0)]*
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S(1)-C(2)-C(5) 115,31
H(3)-C(2)-H(4) 107,12
C(2)-C(5)-C(10) 115,55
0(11)-C(10)-0(12) 123,93
N(7)-C(5)-C(10) 106,13
H(8)-N(7)-H(9) 105,32
C(5)-N(7)-Al 111,10
C(10)-0(12)-Al 122,29
N(7)-Al-O(12) 80,44
N(7)-Al-O(14) 97,93
N(7)-Al-N(21) 86,54
N(7)-Al-O(29) 100,06
N(7)-Al-0(32) 166,20
0(12)-Al-O(14) 99,50
0(12)-Al-N(21) 166,87
0(12)-Al-0(29) 95,66
0(12)-Al-0(32) 85,81
0(14)-Al-N(21) 83,97
0(14)-Al-0(29) 158,13
0(14)-Al-0(32) 83,13
N(21)-Al-O(29) 84,81
N(21)-Al-0(32) 107,23
0(29)-Al-0(32) 82,36
H(33)-0(32)-H(34) 111,22
Al-O(14)-P(15) 124,92
AI-N(21)-C(20) 102,19
Al-0(29)-C(31) 142,07
0(16)-P(15)-0(17) 118,97
P(15)-N(18)-C(20) 123,83
N(18)-C(20)-N(21) 118,27
N(18)-C(20)-N(23) 120,58
C(20)-N(23)-C(24) 122,37
H(25)-H(26)-H(27) 60,77
C(20)-N(23)-C(28) 118,98
H(35)-C(28)-H(36) 105,73
C(28)-C(31)-0(30) 114,05
0(29)-C(31)-0(30) 123,23
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Tabela A.23 - Espectro vibracional Raman experimental e calculado DFT:B3LYP/6-
311++G(d,p) para o complexo [AICisPCr(H,0)]*.

NuUmero de onda experimental Numero a N
(cm™) deonda  Sga Atribuicéo
Nos. B3LYP
Mo- b 2nd Ajuste  escalo-
dos ~OPser- Deconvo- e nio nado aproximada
vados lucdo d : 1
a linear (cm™)
1 3809 141,96 | v(OH)(H,0)
2 3470 3471 3472 3527 126,09 v(NH)pc,
3 3454 3403 3402 3497 136,12 v(INH)pcy
4 3285 3321 3319 3483 110,02 | vas(NH)(NH)cis
5 3207 3217 3219 3405 214,29 | vs(NH)(NH2)cis
6 3185 3179 3186 3093 237,26 | vas(CH)(CHa)pcr
7 3155 3155 3154 3078 81,00 | v(CH)(CHs)pcy
8 3110 3110 3113 3048 170,22 | v(CH)(CH3)pcr
9 3093 3092 3028 148,58 | v(OH)(H,0)
10 3019 3079 3013 69,13 v(CH)cis
11 3019 3020 3021 3002 248,38 | vas(CH)(CH:)cis
12 2987 2986 2971 546,84 | v(CH)(CHs)pcr
13 2970 327,08 | vs(CH)(CH,)cis
14 2949 2949 2949 2964 149,60 | vs(CH)(CH2)pcr
15 1680 1643 1677 1679 1661 25,96 v(C=0)cis
16 1622 1621 1623 23,33 v(C=0)pcr
17 1618 1618 1617 1612 7,94 | 8(HNH)scisscis
18 1587 1585 1583 1584 1599 4,31 d(HOH)sciss
V(CN)pcr +
19 1552 1553 1555 1554 1548 12,27 5(CH) per
V(C=N)pc+
20 1530 1530 1509 21,99 S(NH) ey
21 1503 1503 1478 8,63 | 6(CH)(CHs)pcy
22 1472 23,11 | &(CH)(CHj3)pcy
23 1450 1449 1447 8,31 | d8(HCH)scisspcy
24 1443 24,40 | d(HCH)scisscis
25 1434 12,13 | 8(CH)(CHa)pc;
O(CH)cis +
26 1395 1370 19,14 5(NH,)twistci
27 1362 1361 1362 7,57 V(CN)pcy
V(CC)pcr +
28 1336 1325 9,22 V(COYer
v(CO)cis +
29 1315 30,57 S(CH)c
30 1307 9,39 o(HCH)pcy
31 1293 8,54 d(CH)twistpcy
32 1280 9,18 V(CC)cis
33 1238 1263 9,39 V(CN)pcr
34 1230 1231 1229 1230 1255 9,95 o(HCH)cjs
35 1207 1203 1207 1205 1193 4,69 V(CN)pcrt+
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V(PO)pcr
36 1187 | 1174 | 11,06 | 5(CH,)twistes
37 | 1176 1174 1176 | 1173 | 1162 | 1440 | POkt
' d(H,O)twist
38 | 1150 1147 | 1151 | 1141 | 089 | o(HNH)s
39 1134 | 7.20 V(CN)cis
40 1122 | 1122 | 1046 3(CN)per
41 1117 | 211 | 3(CH)(CHa)rer
42 | 1074 1067 1069 | 1074 | 1050 | 1023 5(CN)cis
O(CN)pcr +
43 1089 | 1753 | (AilES
44 1008 | 34.08 V(PO)rcy
45 986 5,73 V(CO)cis
p(CH2)pcr +
46 957 0,42 vl
47 917 923 5,86 o(HOH)
5(CC)cis +
48 908 | 43,70 SO
49 899 341 5(C=O)pcr
50 880 895 | 1154 3(CO¥cr
51 868 | 36,63 V(PN)per
p(CHy)cis +
52 847 849 0,99 SCeo
53 | 818 817 816 | 812 824 174 5(NH)per
54 779 1,62 5(PN)pcr
55 772 4,20 V(CS)cis
56 | 751 776 | 745 743 1,46 3(CNscr
57 716 | 2056 3(CC)cis
58 705 2.30 3(CNscr
59 686 173 o(H,0)
60 651 660 1,95 o(NHy)ci
O(NH)pcr +
61 628 6,28 PO
62 609 609 | 1313 5(CS)ci
8(CN)PCr
63 604 0,52 vl
v(AI-OP) +
64 586 | 1762 | Galn)
65 562 0,69 | v(PO-Al-OCrq)
66 543 550 3,19 3(anel)cs
67 528 5,72 3(anel)ec:
V(A'-NCiS) +
68 517 515 2.44 SO
V(A'-OCCiS) +
69 492 495 415 | §(pciCO-Al-
OPPCr)
v(Al-Npc,) +
70 | 472 475 470 | 474 474 466 | (pciCO-Al-

OPpcr)
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v(cisCO-Al-
71 454 448 1,37 | Necy) + 8(cisN-
Al-OH,)
72 425 436 422 2.34 S(anel)pes
73 406 415 413 405 9,70 | 5(CH)(CHa)rcr
V(AI-OCpc) +
74 390 384 4,82 S(AL-OP)
S(Al-OCcis) +
75 379 371 378 370 295 | *SAocey
v(AI-OH,) +
76 364 364 262 SAINe)
5(AI-OH,) +
77 354 347 0,62 S(ALOP)
8(A|-NPCr) +
78 335 334 333 341 333 223 | SiALOGE)
V(cisN-A|-OH2)
+ 8(pc/CO-Al-
79 306 305 325 3,87 OPpcy) +
8(cisCO-Al-
Npcr)
S(Al'OHg) +
80 289 200 | SALOCo)
81 | 283 286 285 283 282 5,04 modos
acoplados
82 277 1,49 modos
acoplados
83 274 3,61 modos
acoplados
84 263 263 262 265 263 0,82 modos
acoplados
85 241 249 240 1,67 2(H,0)
86 228 228 0,72 T
87 210 211 208 210 211 0,43 T
88 207 206 1,26 T
89 198 0,89 T
90 192 183 186 1,76 T
91 177 0,78 T
92 145 157 2,06 2(CHz)
93 122 139 0,91 T
94 114 128 1,23 T
95 105 108 109 109 0,54 T
96 102 98 1,41 T
97 84 1,78 T
98 66 1,65 T
99 50 274 T
100 44 1,32 T
101 36 0,73 T
102 27 1,95 T

3 Atividades Raman foram calculadas em A%amu.
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Tabela A.24 - Valores de R® do ajuste ndo linear para regides do espectro experimental

abaixo de 1700 cm™.

Regides do ajuste nio linear | Valores de R? obtidos
1700-1400 0,9963
1400-1200 0,9996
1200-1000 0,9925

1000-800 0,9983
800-600 0,9981
600-400 0,9999
400-200 0,9999
200-100 0,9934

Tabela A.25 - Nameros de onda referentes a subtragdo manual dos espectros da agua e

da solucéo de nitrato.

Espectro

NUmeros de onda da agua ou nitrato

Experimental

3445, 3410, 3380, 3335, 3300, 3270, 3250, 1640, 1400,

1050, 795, 605 e 500

Deconvoluido

3445, 3380, 3355, 3335, 3300, 3270, 3250, 3235, 1050,

795, 605 e 500

Segunda derivada | 3445, 3380, 3335, 3270, 3250, 3235, 1050, 605, 490 e 435

Ajuste ndo linear

1050, 795, 605 e 500
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