ESPECTROMETRIA DE MASSAS




Quais informacoes esta
tecnica me fornece?

» Determinar a massa molecular

» FOrmula molecular

» Caracteristicas estruturais




No passado...

A Mmassa molecular era determinada

» por densidade vapor
» Ponto de fusdo

FOormula molecular

» Andlise elementar

Técnicas lentas e precisavam de grandes quantidades
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CG-EM
HPLC-MS
Fontes de ionizacdo :

ionizagao por elétrons (electron ionization - El)
(amostras gasosas)

» ionizacao por eletrospray (electrospray ionization -
ESI) (liguidas)

» fontes de ionizagao

dessorcao/ionizacao a laser assistida por matriz— matrix
assisted laser desorption/ionization - MALDI (solidos)

» MALDI-TOFF




Tecnica de El

moléculas voldteis e termoestdveis

a alta energia proveniente dos elétrons (70 eV)
pode causar excessiva dissociagao iénica

ion molecular pode ndo ser observado

Dificulfando processo de elucidacio estrutural




Técnica delonizagao guimico
(chemical ionization — ClI

gds reagente na camara de ionizagao

as moléculas de metano, geram espécies
protonadas e transferem seus prétons o andlito.

técnica de ionizacao

Facilita para ver o ion molecular da amostra
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Relative abundance
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Figure 13.2
The mass spectrum of pentane,
shown as a bar graph and in tabular
form. The base peak represents the
fragment that appears in greatest
abundance. The m/z value of the
molecular ion gives the molecular
mass of the compound.




S — obtido a partir da perde de um € a partir
da molecula (M*)

, ase —Pico mais intenso do espectro (100%
intensidade)

] | —espéecies carregadas positivamente e
com numero Impar de eletrons

cnios - cations ( cations radicais) obtidos da
decomposicao do ion molecular. Geralmente sQo
carbocations estavels.
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1 2 3 4 5 +
'CH;CH,CH,CH,CHj3]®

molecular ion
m/z=172
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Espectrometros de massas
de baixo resolucao

» Massa molecular nominal dos fragmentos

(Massa mais proxima de um numero inteiro)

Massas de alta resolucdo pode determinar a massa

molecular exata de um fragmento com precisdo de
até 0,0001 uma.

Molecular formula C9H14 C7H|0N2 C8H100 C7H602 C4H1004 C4H1()82
Exact molecular mass (amu) 122.1096 122.0845 122.0732 122.0368 122.0579 122.0225
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n-Hexadecane
CieH34
Mol. Wt.: 226
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5-Methylpentadecane
Ci6Hzs
Mol. Wt.: 226
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Isotopos na Espectroscopia de Massa
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IsOtopos na
espectrometria de massas

» Abunddncia natural dos isotopos pode auxiliar na
identificacdo da amostra

relative intensity of M + 1 peak

ber of carbon at T 011 X (relative intensity of M peak)
number of carbon atoms = (relative intensity of M peak)
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Transferéncia de H de um carbono situado a 3 carbonos
da carbonila e elimina um alceno neutro







Benzamide
C,H,NO

|l
C+
Mol. Wt.: 121 M
°+ . -CO

m/z 105 m/zT7

‘C}& i
Ox NH; ]

m/z 44

77-|

[E—
‘ S
Ll

% of Base Peak

N
)

!ll]lilllllllllllllllilil IlllIllllllllllll|llll|llll IIIIIIIII|IIIII

60 ,,,/, 70 80 90 100 110 120










% of Base Peak

43; 57 71i  85i 99i 113 128!

/1 C CH2 CH2 CH2 CH2 CH2 CH2 CH2 _C—OH
HO™ “CH, §143 §129 §115 5101 587 §73 559 545
60 1

IT Decanoic acid

. C1oH200;

] Mol. Wt.: 172

. 43
50 7 | 129 7

. M*

E|‘ ‘ 1129 143 172+

11 |.| | |||.| || | [T I||| ) | |
0 | 1 | 1 I 1 1 I 1 1 | I 1 1 I | 1 1 1 |




% of Base Peak

[
(@)
11

W
)

m/z 77

139—|

m/z 139

-CO

L)

m/z 111

p-Chlorobenzophenone

C3HoCIO
Mol. Wt.: 216
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Peak#
|
2
3
4
5
6
7
X
9

4238813
1238631
564485
653915
410593
5129887
761753
4547327
2609732
13226833
524678
556074
564681
831533
341505
6367740
747358
1739086
1044436
2927101
49026161

2451011
716601
155606
386397
203856

2861114
399320

2354624
741639

6173377
171142
262812
195539
398089
159874

3480977
430805
921672
262448

1526444

24353347

A/H Name

1.73 Cyclohexane, 1-ethenyl-1-methyl-2 4-bis(1-mx
1.73 .gamma.-Elemene

3.63 Aromandendrene

1.69 (IR9RE)4. 11,11-Trimethyl-8-methylenebicy
2.01 Guaia-1(10),11-diene

1.79 Benzofuran, 6-ethenyl-4,5,6,7-tetrahydro-3,6<
1.91 .alpha.-Guaiene

1.90 (-)-Spathulenocl

3.52 Globulol

2.14 3 7-Cyclodecadien-1-one, 3,7-<dimethyl-10-(1-
3.07 Cryptomeridiol

1.90 Isoaromadendrene epoxide

2.89 .alpha.-Cadinol

2.09 Globulol

2.14 1H-Cycloprop{e]azulen-7-ol, decahydro-1,1,7-
1.83 3,7-Cyclodecadien-1-one, 3,7-<dimethyl-10-(1-
1.73 trans-Valerenyl acetate

1.89 3,7-Cyclodecadien-1-one, 3,7-<dimethyl-10-(1-
3.57 Curcumenone

1.92 Fragranyl isobutyrate




<< Targel >>
Line#:10 R.Time:13.358(Scan#:1292) MassPeaks:127
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