
Caltech Chemistry 41c, Lecture 9

1

• Quiz #1 results, score distributions, and planning for the future.
• Preparation and use of anhydrides.
• Reduction of acids, esters, and acid chlorides.
• Ester vs. amide hydrolyses.

The Chemistry of Carboxylic Acids
April 19, 2013

Announcements

Quiz #1 Results: Mean = 15.4/30 pts, Standard Deviation = 6.2, High = 29.

Suggested Problems for Chapter 20: 20.25, 20.27, 20.30, 20.32, 20.35, 20.38, 20.40, 20.43, 20.45, 20.46, 20.49, 20.51, 20.53, 20.55. 
Chapter 21: 21.31, 21.34, 21.35, 21.39, 21.43, 21.44, 21.46, 21.48, 21.51, 21.53, 21.54 (b,d), 21.55 (f,g,h,i), 21.56 (b,c,e), 21.60.

TA Office Hours: Mon 7‐8 pm: Rob Craig ‐ 302 Schlinger (x4056); Tue 3‐4 pm: Kelly Kim ‐ 302 Schlinger (x4047); Tue 7‐8 pm: Corey 
Reeves ‐ 302 Schlinger (x4056); Wed 5‐6 pm: Adam Boynton ‐ 139 Noyes (x3202); Wed 8‐9 pm: Ben Suslick (UTA) ‐ Lloyd Lounge; Thu 8‐
9 pm: Evan Zhao (UTA) ‐ Fleming Lounge ; Thu 9‐10 pm: Crystal Chu ‐ 202 Schlinger (x3634); Sun 3‐4 pm: Chung Wan Lee ‐ 302 Schlinger
(x4056).

Mechanism Workshop: 153 Noyes from 9‐10 PM on Sunday, April 21. 

Mosher, et al. Science, 1964, 144, 1100.
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Palytoxin (PTX)
Total synthesis: 1994 (Kishi)

LD50 (mouse, i.p.): 0.45 g/kg
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(±)-TTX
Total synthesis: 1972 (Kishi)

Yoshito Kishi
Harvard University

Justin Du Bois
Stanford University

(-)-TTX
Total synthesis: 2003 (Du Bois)

LD50 (mouse, i.p.): 10 g/kg



Caltech Chemistry 41c, Lecture 9

3

Reduction of Acid Chlorides with LiAlH4 and LiAlH(Ot-Bu)3

Mechanism:

reagent
comparison
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Cl

1. LiAlH4

2. H2O
HH

Lithium aluminum hydride gives the alcohol:

Reduction of Esters with LiAlH4 and DIBAL-H

DIBAL Mechanism:
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Base-Promoted Hydrolysis of Esters
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If RO- is a better leaving group than HO-, then the kb step is fast, ka is rate determining.

step a

step b

step c

Loudon Figures 21.10a/b/c
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Base-promoted transesterif ication: Acid-Catalyzed transesterif ication:

Application in biodiesel production:
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The mechanism for these processes is identical to the base-promoted and acid-catalyzed hydrolysis reactions!

Transesterification & Biodiesel Production


