
Chemistry 334

First Hour Examination

September 29, 1995                                                                              Professor Charonnat

Name: _____________________________

Be certain that your examination has eight (8) pages including this one.

Put your name on each page of this examination booklet.

By putting your name on this examination booklet you agree to abide by
California State University, Northridge policies of academic honesty and integrity.







      Name:______________________

4. (25 points)

The infrared, 1H NMR and 13C NMR (broadband 1H decoupled) spectra of compound A (C8H14O) are 
shown below. Clearly assign all the resonances that you can identify with certainty and draw the structure
of compound A. (Correlation tables follow on pages 6–8.)

The spectra are unavailable due to copyright considerations.



      Name:______________________

4. (cont.)

Infrared absorption assignments:

     wave number (cm-1)    functional group      type of vibration

1H NMR assignments:

     chemical shift (ppm)         assignment        explanation of multiplicity

13C NMR assignments:

     chemical shift (ppm)         assignment        explanation of multiplicity

structure of compound A:

 Congratulations!
1 /25
2 /25
3 /25
4                                  /25  
Total: /100



SELECTED INFRARED CORRELATIONS

Hydrocarbons
Alkyl C-H stretch 3000 - 2850 cm-1 medium - strong
Aromatic C-H stretch ~ 3030 cm-1 variable
Alkenyl C-H stretch 3100 - 3010 cm-1 medium
Alkynyl C-H stretch ~ 3300 cm-1 strong
Alkyl C-C stretch ~ 1200 cm-1 weak
Aromatic C-C stretch 1600, 1580, 1500, 1450 cm-1 variable
Isolated Alkenyl C=C stretch 1680 - 1640 cm-1 medium
Conjugated Alkenyl C=C stretch 1640 - 1620 cm-1 weak
Internal Alkynyl C≡C stretch 2260 - 2190 cm-1 weak

Terminal Alkynyl C≡C stretch 2140 - 2100 cm-1 medium

Alkyl Halides
C-F stretch 1400 - 1000 cm-1 strong
C-Cl stretch 800 - 600 cm-1 strong
C-Br stretch 600 - 500 cm-1 strong
C-I stretch ~ 500 cm-1 strong

Alcohols
O-H stretch 3650 - 3200 cm-1 strong, broad
C-O stretch 1410 - 1260, 1200 - 1050 cm-1 strong

Amines
N-H stretch (1o amine) 3500, 3400 cm-1 medium
N-H stretch (2o amine) 3500 - 3310 cm-1 medium
Aromatic C-N stretch 1360 - 1250 cm-1 strong
Aliphatic C-N stretch 1410, 1220 - 1020 cm-1 weak

Imines
C=N stretch ~ 1690 - 1630 cm-1 variable

Nitriles
C≡N stretch 2260 - 2220 cm-1 medium

Carbonyl Compounds
C=O stretch 1870 - 1630 cm-1 strong

ketone 1750 - 1660 cm-1

aldehyde 1740 - 1660 cm-1

ester 1800 - 1720 cm-1

lactone 1820 - 1730 cm-1

carboxylic acid 1730 - 1680 cm-1

acid anhydride 1870 - 1780, 1830 - 1720 cm-1

acid chloride 1800 - 1720 cm-1

amide 1700 - 1630 cm-1

lactam 1780 - 1680 cm-1

C-H stretch (aldehyde) 2900 - 2820, 2780 - 2700 cm-1 weak
O-H stretch (carboxylic acid) ~ 3000 cm-1 very broad
N-H stretch (1o amide) 3500 - 3350, 3400 - 3180 cm-1 medium
N-H stretch (2o amide) 3430 - 3140 cm-1 medium



SELECTED 1H NMR CORRELATIONS
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SELECTED 13C NMR CORRELATIONS
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