Caltech Chemistry 41c, Lecture 3

The Chemistry of Aldehydes & Ketones

April 5, 2013

* Hydration & the chemistry of acetals.

* Reactions with primary and secondary amines

« Reduction of ketones via the Wolff-Kishner process
+ Wittig reaction, an introduction

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,
19.68. 18.7,18.8,18.9, 18.10, 18.11, 18.12, 18.13, 18.14, 18.15, 18.16, 18.21, 18.26, 18.65 (0 and p only).

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 Boyton - 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)

TABLE 19.2 Equilibrium Constants for Hydration of Aldehydes and Ketones

0 OH
I Keg |
HO0 + R—C—R" =&=—2 R—C—F}
OH
Aldehydes K Ketones K
H,C=0 22%10° (CH,},C=0 14% 107
CH,CH=0 1.0
(0]
I
(CH,),CHCH=0 05-1.0 Ph—C—CH, 66 107¢
PhCH=0 83x1073 Ph.C=0 121077
CIcH,CH—0 37 (CICH,),c=0 10
Cl,cCH=0 28 10* (CF,),C=0 too large to measure
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STANDARD FREE ENERGY
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Acetals: Synthetic Applications
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reaction
set-up

Dean-Stark
trap

Toluene: b.p. 110 °C
H,O azeotrope: b.p. 85 °C

reaction reaction
set-up after heating




Caltech Chemistry 41c, Lecture 3

Addition of Primary and Secondary Amines to Aldehydes & Ketones:
Imines & Enamines

Om, 2% O 22 O
R cat. H+ cat. H+ R
enamine
<:>:N HONH,

OH  catH+ Mechanism for imine formation:

. H \
oxime He H

| |
N-R' N-R Oy N-R'
NH,NH, >':O HNR' ~—= H —— — >( .4
Om,, e o
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A cat. H+ |-\| }—‘1®
hydrazone H O\H h‘@
>:N\ @ = >:N~ + 0.
R' R HH
iminium ion imine
Mechanism for enamine formation: . H
Ro R 88 R oy
N-R' N-R* H™H N-R'
(e] HNRR' =—= H — é
a>: _><o e OH X—H
H H H®
O R H
‘$:N:R® ‘_—H~ _\>7N: + 69
R' R H™H
iminium ion enamine
(" oH
0 NH,NH, NaOH o
oNH;  NaO H H [ triethylene glycol
Ri” Re triethylene glycol R™ Ry o b.p. 285°C
heat K/OH
Mechanism:
O N-NH, O N-NH,
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HaC-_| ; HaC-_| ’
KNG U

PCO <~ P
ch/ \CHz ch/ “SCH,

oy

BASF industrial synthesis »
of B-carotene (pro-A) @
\
A Ve e e Ve W NP
| 2

Georg Wittig
(1897-1987)
1979 Nobel Prize

0
. . . H-N ‘4,
Yoshito Kishi 2 OH
Harvard University ~ Wittig reaction

OH
H

Wittig reactions; / "o Y~ "0
hydrogenation OH
Palytoxin (PTX)

Total synthesis: 1994 (Kishi)

LDs, (mouse, i.p.): 0.45 ng/kg

\CE) H

“'OH

Horner-Wadsworth-
Emmons reaction
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PTX Assembly

)

“otes  TBSO™
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R; = TEOC

R, = p-methoxybenzyl

R3 = benzoyl

Meo—H
OH H o
Rs
l NaH, THF

PMyThéasp.
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Mechanism of the Horner-Wadsworth-Emmons Reaction
0 O H O
eo-d I 1. NaH g . EtO\(‘s
EtO OEt 9 R OEt EtO" ~00 Na®
PN H
2. R”H
Mechanism:
EtO('F)L i ﬁ i P i
- EtO- EtO— o
EtO” %J\OEt EtO” %OEt HJ\R BO | |
H H H © 'iz_‘k’”R
°1
EtO—p_
i /H + EtO ﬁ g0’ |
EtOMR EtO" 0O Na® H, "R
H EtO o H




_a.s\wuuu_ Qs ﬂdrnoa o-d
0= JSug 4

A

|

H

N

!

H

ﬂ

ﬁd.c_.w b Tdo._ .u
.W(:_ﬁ.mum.mw

mé m\m.w
\J / — —
mc&& /A ﬁ DQ\I.
,a& .o.

Ty =d*4d

!

54

o:H —d*ud

flx

D

1yrg-u

H,

g PR
CQ,)_.CDJA_ mnc_& s

< -2 —4™d

1T Ju@

x

7

@
- 10

puk

o=d*4d ,L\Mu by R \O



