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J Spectroscopy in Organic Chemistry (nx 351)

Ultraviolet and Visible Spectroscopy (UV-VIS)
Infrared Spectroscopy (IR)
Nuclear Magnetic Resonance Spectroscopy (NMR)
- 1H-NMR
- 13C-NMR (4.5 h = 9 + 3%)
Mass Spectrometry (MS) (12 h = 20 + 3%)
Combined Structure Problems (7.5 h =12 + 3%)
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1)IHD=C+1—-(H+ X—=N)
2

2) Integration venduau H vesunaziin

3) Spin-Spin Splitting (n+1) (anvueiia) and J-coupling

constant venswaun H dhafes

4) Chemical Shift (fumisian)
- Inductive effect
- Anisotropy effect
- Hybridization effect
- Hydrogen bonding effect
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3) Peak Types or J-coupling constant
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*19. Draw the structure of an ether with formula CsH;,0; that fits the following NMR spectrum:
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Carbon-13 NMR

- whlaanurvieves BPC-NMR

Peaks Integration
Chemical Shift
Peaks type/Carbon type/DEPT
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1. Proton-Coupled 13C of C-13 Signals

Coupling constants

1J (one-bond couplings ) 2J (two-bond couplings) 3J (tree-bond couplings)
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Distortionless enhancement with polarization transfer (DEPT)
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A. Correlation Charts

4.2 CARBON-13 CHEMICAL SHIFTS

APPROXIMATE *C CHEMICAL SHIFT RANGES (ppm) FOR SELECTED TYPES OF CARBON
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Example 1
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Example 2: Equivalent Carbons
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Mono-substitution Aromatic rings
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Di-substitution Aromatic rings
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Example 1 0
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Example 2

Normal Carbon DEPT-135 DEPT-90
15 ppm Positive No peak
63 Negative Mo peak
95 Negative No peak
C5H1202
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%3, Following are the 'H and °C spectra for each of four isomeric bromoalkanes with formula
C4HoBr. Assign a structure to each pair of spectra.

Carbon spectrum C,4HyBr
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%3, Following are the 'H and '°C spectra for each of four isomeric bromoalkanes with formula
C4HoBr. Assign a structure to each pair of spectra.

Carbon spectrum C,4HyBr
B
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Carbon spectrum
D C,sHgBr
T
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Proton spectrum
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12. The proton NMR spectrum for a compound with formula C,3H >0, is shown below. The in-
frared spectrum has a strong band at 1711 cm™". The normal carbon-13 NMR spectral results
are tabulated along with the DEPT-135 and DEPT-90 information. Draw the structure of this

compound. O. O. O
\C_CH20H3 \C_CH3 CHz‘C_CH3
Normal Carbon DEPT-135 DEPT-90
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