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In the book e
More in Ch. 18 /ﬁ: OH  o-B unsaturated acid
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plus enantiomers

Great Synthetic Reaction Number 1

Diels Alder Reaction

Great Synthetic Reaction Number 2
Wittig Reaction

Ry Rs Rq R3
)=o + (CGH5)3P=< — )=< + (CeHs)sP=0
R» Ry Rz Ry
Aldehyde or I Alkene  Phosphine
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R R; Ry
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Carbonyl comes in turned 90°

(CH)P:(_ 7 /\6
A onf L

+ H
o@
(CGHS)S;A@(_\H_/}Q/ / betaine
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Kinetic ~ Thermodynamic

~ Devise a Wittig synthesis

o
Product Product \ PPhg /\(\
o
@C._\ Br 1. PPh3 ©/\ A ©/\/ 2. butyl Li
(CBH5)3P H/‘Q/ 2 butyl Li
‘~ O P o
1 PPh 2. butyl Li
The key to the Z product o :L
is dgfng i'r_fas? with no _ e Br 1.PPhyg \/\/o
equilibration of the betaine. ©/\/ C ©/\/
1 PPh3 2 butyl Li
Stereoselectivity Ty
is better with aldehydes L 1PPhs ©/\/ pPny NSO
than ketones. TN D 2 ouy G /
:(_ i * Ph\ + _a‘c 3
- —P— Schlosser & Chri .
(GeHelsP H +H)K/ | | Phphf A C¢H,,CH=0 Angafgnsmnﬁn;:%ml.“sﬁ 126 (1966).
Kinetic ~ Thermodynamic Mole of base - C¢HslLi
Product Product Ph_ Ph Ph, Ph
S ks SIA H.C C.H
@’2._\/0_ ph~o Pl ph~ |0 Wam 3 :C—c: o
(CeHs)sP H)Q/ An extra mole of base H;é)\\ ;';fc . ;& H H
W favors E product because Li ?H’j.’ ) H f*"‘s Z-alkene
it helps achieve equilibrium erythro betaine
The key to the Z product
is doing it fast with no Ph Bh
equilibration of the betaine. ol . N Ph ,Ph Sl HC H
By playing “tricks o pp-to-  _tBUOH T ed
Stereoselectivity you can select your i( Tether ;& H G,
is better with aldehydes isomer. Luck Helps! HC o, HC™ e, Ealone
than ketones iatioihisi )

http://enwikipedia.org/wiki/Wittig_reaction

o) O/CH3
® ®
(CeHs)sP —© (CeHs)sP —©
H H

Yilides containing resonance stabilizing groups
are not very reactive in Wittig reactions.

So use a more reactive Phosphorous compound

o™ B 5,
| 7/
|
|\°/P\o/\ B — /\0 0/\©
(CH3CH,0)3P v B

Horner-Wadsworth-Emmons (HWE) modification

o
> P\oe /\)]\ i
/\ . | - O\\P ]
- 7/
H /S Fé

The HWE reaction is E selective

with aldehydes.
NaH
P\ o/\ ~ /\o
(CHyCH;0)5P + B

Horner-Wadsworth-Emmons (HWE) modification
But what if you want the Z?




O0=P_ o
S~ 0/ (o) /\)J\ o\\ o
FsC + o P
-— ,
H iy
FsC r

The Still- HWE reaction is CFs
Z selective with aldehydes. o

HsCrg N, ~CHs
HsC” | (I: “CH;

Hs
cFs 07 CF, e KHMDS
k /rl’\ PN /\o 5 Specnal base
0" O CFs K* salt

CF; groups withdraw electrons make compound
more reactive, returning reaction kinetic control.

A. Un-stabilized Ylides - Normal Wittig

—_—
(CeHg)sp”Z 7 * °§/© w

B. Un-stabilized Ylides - Schlosser Modification

- .
(CeHg)sp” > * °§© PhLi \/\/©

C. Stabilized Ylides - HWE

(cszono/\@ C NN, — \/\/O
N

D. Stabilized Ylides - Still - HWE

z
(F3CH,C0),0P NN, —— w

Prepared with
HMDS
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What is Z?
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(CGH5)3P=CH2CH20H2CH3
KHMDS _70°

(C5H5)3P=CH2CH2CH20H3
butyl lithium Room Temp
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