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Principais informacoes obtidas de
um espectro de RMN de 3C NMR

1) Posicéo de absorcéo (deslocamento quimico em o - ppm);

2) Tipos de carbonos (CH;, CH,, CH, C):
(APT, DEPT, Ed-HSQC);

3) Proporcao de carbonos (quase nao se usa);

4) Podem ser a partir de espectros de correlacao 2D:
COSY (H acoplados);
HSQC (C-H diretamente ligados);
HMBC (C-H a 2-4 ligacoes);
NOESY (interacOes espaciais)



Sequencia de experimentos em RMN
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RMN bidimensionais (RMN 2D)

*Principio: Interacdo de spins nucleares (*H com 'H, H com 13C, etc.) em mapas de contorno de duas dimensdes
e Aplicacoes:
Simplifica analises em casos complexos ou ambiguos;

Fornece informacgdes ndo obtidas pelos espectros de RMN 1D.

Correlation Spectroscopy (COSY) 'H-1H (%J-°J; geminal, vicinal, W, zig-zag, etc)
Heteronuclear Correlation Spectroscopy (HETCOR) |

Heteronuclear Multiple-Quantum Coherence (HMQC) - 1H-13C

Heteronuclear Single Quantum Coherence (HSQC) |

Heteronuclear Multiple Bond Correlation (HMBC) 1H-13C (ZJ - 4J)

Nuclear Overhauser Effect Spectroscopy (NOESY) Pelo espaco e nao via ligacoes

Incredible Natural Abundance Double Quantum Transfer Experiment (INADEQUATE) 13Cc-13C



Constantes de acoplamento *H — 13C

HETCOR
HMQC
HSQC
DEPT

HMBC

— 9C—H couplings

1J o -one bond 13C - 'H coupling
range from 120-320 H, and increases linearly with
increasing carbon 's'-character.

CH,-CH, CH,=CH, CH; HC=CH
% s-character: 25% 33% 33% 50%
ey (H)): 125 156 159 249
YJeg=5x(% s) H,

2Joy-two bond (**C-C-'H) coupling constants
*Jop, are between 5 and 60 H, but usually ca. 12 H.,.

3Jy-three bond (3C-C-C-1H) ~4-8 Hz




Espectro de RMN 2D (*H-tH COSY) do etilbenzeno

ﬂ Ethyl benzene
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Espectro de RMN 2D (HMBC) do etilbenzeno

EI

HMBC:
Heteronuclear
Multiple-bond

Correlation

A 20 Fornece informac0des de correlacbes de

2 e 3 ligagoes;

- 40
i Se o parametro de J for alterado para
2-4 Hz pode detectar correlactes

60 de 4-5 ligacoes.
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Espectro de COSY !H-'H para o 1-propanol
HOCH,CH,CH,
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Espectro de COSY !H-'H para o 1-propanol
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Espectro de TOCSY 'H-1H para o 1-

oropanol

65 60 55 50 45 40

~-1.0

--0.5

-0.0
.

-0.5

-1.0

1.5

2.0

2.5

-3.0

-3.5

-4.0

-4.5

-5.0

-5.5

-6.0
.

-6.5

35 30 25 20 15 10 05 00 05 -1.0



OH

Espectros de RMN de H e DEPT 135,
do composto com férmula molecular C,HyCl
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RMN 2D (bidimensional) *H-tH COSY
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RMN 2D (bidimensional) *H-tH COSY
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» FIGURE 9.13 COSY spectrum of isopentyl acetate.
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RMN 2D (bidimensional) *H-13C (HETCOR)
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» FIGURE 9.16 HETCOR spectrum of isopentyl acetate.



RMN 2D (bidimensional) COSY
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Solvent = CDCl;

Concentration = 250 mM
Number of scans = 1
Total experimental time = 10 min
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RMN 2D (ed-HSQC) do crotonato de etila

(carbonos e hidrogénios diretamente ligados)
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http://www.qorganica.es/qot/T12/HMBC_int_e_exported/index.html

RMN 2D (HMBC) do crotonato de etila

Ethyl crotonate

Solvent =CDCl;
Concentration=1M

Number of scans = 16
Repetitiontime =2 s

Total experimental time = 69 min
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http://www.qorganica.es/qot/T12/HMBC_int_e_exported/index.html

Qual isbmero é responsavel

pelo espectro abaixo?
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TABLE IIIII
THE DATA FROM UV SPECTRUM OF STANDARD SCOPOLETIN [6]. [7]
AND [SOLATED COMPOUND

_ - Sample 4 max (nm)
-« N | Me OH After After
U\ additional | additional
\ wo ~ . NaOAc NaOH
.\ ...am, ————— NaOas 1 Standard Scopoletin 344.40 3901 390.29
‘&\ 251 1SOSCOPOLE TIN } 295 277
|\ 252
\ 228
. Isolated Compound 345 391.40 391.60
29580 276.60
252
A 228.80
o ) s
scopoLETIN Deslocamento batocrémico

e hipercrébmico

Esse efeito da basificacao so é observado
para a escopoletina indicando que a
hidroxila se encontra conjugada a
Espectro no UV da isoescopoletina e carbonila

escopoletina em MeOH e NaOAc

e —

Ferdinal et al., (2015) Isolation and Characterization of Scopoletin from The Bark of Fagraea ceilanica
Thumb and Antioxidants Tests. Int. J. Adv. Sci. Eng. Tech. 5 (2), 70.



Espectro de HSQC da cumarina
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Espectro de RMN 2D (NOESY) de uma cumarina

NOESY (nuclear Overhauser H-4 ®IEHiE H-3
Spectroscopy: interacdes espaciais) l
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HMBC (heteromultiple bond correlation:
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HIT-HO=1140 [SCORE= 1 [SDBS-NO=704 [IR-MIDA-01521 : LIQUID FILH

3-HEFTANONE
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Problema 4 (COSY) C-H,,0
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IH-1H COSY

Ethyl crotonate

Solvent =CDCl;
Concentration=1M

Number of scans = 16
Repetitiontime =2 s

Total experimental time = 69 min
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