Caltech Chemistry 41c, Lecture 2

The Chemistry of Aldehydes & Ketones

April 3, 2013

* Mass spectral analysis
+ HCN addition/general addition reactions
* Reduction with LAH, NaBH,, H,

+ Reactions with Grignard reagents and other C-nukes.

* The chemistry of acetals.

19.68.

Announcements

Suggested Problems for Chapters 18 and 19. 19.38, 19.42, 19.44, 19.45, 19.49, 19.52, 19.54, 19.57, 19.58, 19.61, 19.62, 19.64, 19.66,

Loudon, p. 570.
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Synthesis of Aldehydes: a Review
Ozonolysis of alkenes: Periodate cleavage of diols:
HO ~ OH H H
1. 05-78C %, J A
2. Zn/HOAc o] o
/\[40H2 . /YO
H H PCC oxidation of 1° alcohols:
propanal
| X
1. 0,,-78C N7
H 2. Zn/HOAc N IlICI
/\)\/ - - 2 /Y _~_OH - /\?o
H H CrO3 Y
propanal in anhydrous CH2C|2 propanal
Hydroboration-oxidation of terminal alkynes:
1.
o il )
2 m
2. HyO,/OH- H
2-phenylacetaldehyde
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Synthesis of Ketones: a Review

Jones oxidation of 2° alcohols: Friedel-Crafts Reaction:
OH o o o
H,Cro, CI)K
—_—
—_—
AICl3
cyclohexanone acetophenone

Ozonolysis of alkenes:

Ri R 1 0

~ o+ ol
Ri Re 5 znhoac R
Hydration of alkynes: Hydroboration -oxidation of alkynes:
(o]
é ©)K L BHTHE
H,S04, HyO 2. H,0,/OH- O
acetophenone

Synthesis of E-vinylogous (R)-amino acid derivatives via
metal-catalyzed allylic substitutions on enzyme-derived substrates
Donald R. Deardorfl,* Cullen M. Taniguchi, Anna C. Nelson, Andrew P. Pace,
Alexander J. Kim, Aaron K. Pace, Regan A. Jones, Sanaz A. Tafti, Charles Nguyen,
Caitlin O’Connor, Judy Tang and Judy Chen

Department of Chemistry, Oecidentad College, Lox Angeles, CA W01, D54

HCN
/\/lLH > /\/kCN
oxynitrilase
raw almond paste
( P ) >95% ee
91% yield

Trader Joe's raw almonds were fabulous!

Tetrahedron: Asymmetry 2005, 76, 1655-1661
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oxidation state of C

-1 for C-H
+1 for C-X (X=0O, N, Halo)
0 for C-C | NaBH4‘ .
o) e} e} o) OH OH
)J\ /U\ )\ )\ /KH . )
OH OCH,3 H H
+3 +3 +2 +1 0 -1

Reaction of Hydride with Acetone: An Orbital Perspective

a
.

1 1.367 1.733 21

Distance (Cl,H2)

XXX,

Reaction sequence. electrostatic potential surface.
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B Na BE:
. . / OH
Substrate Control in Hydride /O\BH
Reductions of Cyclohexanone t—Bu\m/ﬁe‘aH’ * tBu Hed
L Hax i Hax
R
M 1+ OH
-
o} & He o 5@%
t-Bu%eq Uy \\H‘_,_.BHZ Y H
Hax Hax
Hax NaBHy4 - h minor
 —
2 Heq I H—BH,  |* .
r o Vo O _Na
t-B OH
Ho t—Bu\%eq = Heq
L Hax i Hax
—_—
r Heoo_ 1+ H
) ~BH»
éé Heq ' “é Heq
Wy % W OH
L Hax ‘/ i Hax
major
Li+
0.60 A
Na+
0.95 A
K+
1.33A
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“Nitromethane, undiluted, reacted with [LiAlH ] at

room temperature with explosive violence. The higher aliphatic
nitro compounds were less reactive but it proved advantageous to
add these in the form of dilute ether solutions.

NOz  LiaH, N=N
T, O 84%

NO;  LiAIH, NH;
. 85%

JACS, 1948, 70, 3738.
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Highly Efficient Reversible Z—E Photoisomerization of a Bridged
Azobenzene with Visible Light through Resolved S, (nn*)
Absorption Bands

JACS, 2009, 131, 15594.




