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Wittig RMBEIRRYIFEEREYlide

Formation of Ylides

ether PhLi, BuLi, LDA +

-+

Ph;P + X-CH,R —3> Ph;P-CH,R X Ph3P—(_:HR
A A or MeS(O)CH,Na ¢

strong electron-withdrawing group PKa~18-20 -
(R = alkyl, H) Ph;P=CHR

-Unstablized ylides are sensitive to H,0, O,

Wittig, et al. Chem. Ber. 1954, 87, 1318.
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NaNHMDS;
OHC(CH,)gCO,CH;
+
/\/\/Pph3 - /\/E/\/\/\/\/COZCI-I3
80%

Besterman, et al. Chem. Ber. 1976, 109, 1694.

H

Nicolaou, et al. J. Am. Chem. Soc. 1995, 117, 1173.



B CIEIRBIS B : Stork=Zhao olefination

Me Me

Me
B N\F
2
CCOOMe 44%, 86% ee COOMe OTBS
o <
CHO N

TBSCI, imidazole,
4-DAMP, 98%
LDA, HMPA
(o)
H

H
3 o
Br/\/ll"N 43%

o
o OTBS Os; PPh,
. _CHO -
CHO
+C -
Ph.PCH,I] |
53% [Ph; 2ll
NaHMDS

histrionicotoxin

Stork, Zhao, Tetrahedron Lett. 1989, 30, 2173; J. Am. Chem. Soc. 1990, 112, 5876.



B CIEIRBIS B : Stork=Zhao olefination

longithorone A

1) I . | 2) NaHMDS CHy
Ph;P=CHCH, » PhsP-CHCH; I~ > PhyP=C_
|

X Me AN
/\/\r - /\/\0

TIPS I TIPS

Shair, et al. 3. Am. Chem. Soc. 2002, 124, 773.



USRI S BY

Corey=Fuchs reaction

0 PPh;, CBr,  B'\B' BulLi
L > | > R

R H R H

Corey, Fuchs, Tetrahedron Lett. 1972, 13, 3769.

Takal olefination

X

O CrC|2, CHX3
J - I

R R

Takai, et al. J. Am. Chem. Soc. 1986, 108, 7408.



WRIZIS R : Seyferth—Gilbert homologation

- o o
o} O O s
MeO.l t-BuO_ MeO- i MeO- !4 R MeO-P.
MeO~ \n/ - MeO~ \" - - MeO~ Ar - MeO
N+ h N+ D N + - N *
1! Il Il N -
N - N - N -
N, R\n/Ar
R Ar
Ar———R - \ﬂ/ - k ﬁ,,
e ll
[ ] . . - N_
Ohira-—Bestmann modification
(0] (0]
Me0\|','
MeO~ Me
N +
Il N
(o)
)]\ : R—
R "H
K2CO3, MeOH

Seyferth, et al. J. Org. Chem. 1971, 36, 1379; Gilbert and Weerasooriya, J. Org. Chem. 1982, 47, 1837.

Bestmann, et al. Synlett 1996, 521.



Wittig RBYPRITZEYlide

Stabilized Ylides

O PPhg + O NEECG;} + O
BrJ\DR T Phﬂp\)J\DR o PhSP_QLOR
or
benzene ',"

Has two electron-withdrawing
groups so the pKj is very low. Ph;P=CHCOOR

- Stabilized ylides are solid; stable to storage, not particularly sensitive to moisture, and can even be
purified by chromatography.

- Because they are stabilized, they are much less reactive than alkyl ylides. They react well with
aldehydes, but only slowly with ketones.

- The first step, involving the addition to the aldehyde, is slow and reversible with stabilized ylides.



Wittig RBYPRITZEYlide

i e €rP)Ph
EtOJH/ 3 0O
Me O M Me 0
/," e
0 /) ROJ\/\/’%
> /)

5 88% Me \

Me Me
— 96: R=Et
—» 97:R=H
94%

ag. LiOH

Nicolaou, et al. J. Am. Chem. Soc. 2009, 131, 16905.



Wittig RBYPRITZEYlide

Me H
S— 90 °C L
O - I Me
—N —N /
& &
)=PPh; 89% CO,R
RO,C
Woodward, et al. 3. Am. Chem. Soc. 1979, 101, 6301.
S) ®
Br Ph;P
oH Me Me DCC, DMAP
2
TBSO Me
OMe
o ® Me I\Elle
Br PhyP_ O OBn Et;N, toluene, reflux
o
93%
TBSO Me
OMe OMe

Lee, et al. J. Am. Chem. Soc. 2004, 126, 14720.



Horner—-Wadsworth—-Emmons M

O O
o o NaH, THF Jl\/'l'D(OEt)z RCHO H R
J_PoEy, > EtO > ban

EtO © EtO,C H

@
Na E-selective
(trans)
EtO,
EtO—P~ "W W =CN, COOR, C(O)R, CHO, SO,Ph, Ph
o W = alkyl, H

Wadsworth, Emmons, et al. J. Am. Chem. Soc. 1961, 83, 1733.



Horner—-Wadsworth—-Emmons M

NaOEt, EtOH

(FI0) EP\)LDET RCHO /\)L k/u‘{:uEt

Aldehyde Ratio of products

(E:2)
PhCHO 98 : 2
n-PrCHO 95:5
i-PrCHO 84 : 16

Larsen, R. O.; Aksnes, G. Phosphorus Sulfur, 1983, 16, 339-344.

* |n a systematic study of the synthesis of disubstituted olefins by HWE, E : Zratio increases:
(1) in DME relative to THF,

(2) at h|gher reaction temperatures,

(3) M™ =Li>Na=K,

(4) with increasing o-substitution of the aldehyde.

In general, conditions which increase the reversibility of the reaction (i.e., increase the rate of
retroaddition relative to the rate of elimination) favor the formation of E-alkenes.

Thompson, S. K.; Heathcock, C. H. J. Org. Chem. 1990, 55, 3386-3388.
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Horner-Wadsworth—-Emmons M

(MeO),OP,
Me O a) Pd/C, H,

b) TBD
" o0
N

COzMe

91% (2 steps)

Li, et al. 3. Am. Chem. Soc. 2017, 139, 14893.
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daphniyunnine C
(longeracinphyllin A)



Horner—-Wadsworth—-Emmons M

Masamune—=Roush conditions
- LiCl/tertiary amines (DBU, 'ProNEt, EtaN)

Masamune, Roush Tetrahedron Lett. 1984, 25, 2183.
Can substitute for conventional conditions and is especially good for base sensitive substrates

(epimerization, elimination).

O OMTM
B N[ POEY, J_J
- " .
Me (o] H ‘Me
Still-Gennari modification
Q
(F3CH2CO)2PYC02Me R'CHO
R
R = H, Me

Still Tetrahedron Lett. 1983, 24, 4405.

LiCl, EtN/-Pr,,
MeCN 5O\ Me
- z
CH; O OMTM

80%

KHMDS,

18-crown-6,

THF R

- RS
CO,Me
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Peterson M

Nonstabilized Peterson Reagents

TESO o 1) LiCH,TMS
2) DDQ
MeO OMe )
\\ >
Me N NMe
OMe

Danishefsky, et al. J. Org. Chem. 1988, 53, 3391.

Stabilized Peterson Reagents

CI OYCF;; o

MeO

CH, OMe

Corey, et al. J. Am. Chem. Soc. 1980, 102, 14309.
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Juliafz MV

1) base, R'CHO
2) R"ClI OR"™ Na/Hg

RvSOZAr y Rw)\R' R\/\Rl
SOzAr

R" =Ms, Ts, Ac, COPh

N-N, KHMDS
P /&N'N + R'CHO R\/\R.

Kocienski, et al. Synlett 1998, 26.



Julia—Kocienskifz

LiIHMDS, 2 bjph
= Il )—SO,Et
86% ~N
2

toluene, 90 °C;
then DDQ

82%

1) TiCl,, Et;SiH, 80% Q HO
“Me

2) Mg, MeOH, 96% ./ \ [/ le
R<

Me aflavazole

Li, et al. J. Am. Chem. Soc. 2016, 138, 15555.



TebbezM

o)
Cl pyridine R1JLR2

Cp2Ti/\AI: » [Cp,Ti=CH,]
Vel

o_ R
/ .
| “\ + Cp,Ti=0
Cp2I|\>< , > p,Ti

R “R2

Hughes, et. al. Organometallics. 1996, 63, 26809.



TebbezM

g/;ﬁ\x - g//u\x

X=H, R, OR, NR;

O
—_—
65%

O 81%

Ph)J\OCHs F>hJL

|

OCH,

o
\ o 87% [\

S 0
08 >
)QJ\OEt Ot

o)
P 80% JL
Ph I\O Ph I\O

—_

Cp,Ti \/\,Au\/le2
ClI

Tebbe reagent

Ph
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Tebbez M

Tebbe Witting

97% 89%

O
77% 4%

0
Phw)k Phw)k 63% 38%
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1) Tebbe, pyr
2) 120-130 °C

>

Paquette, et al. J. Am. Chem. Soc. 1996, 118, 727.



Nystedizt 3l

MGOZC H H MGOZC H H
AcO AcO Z S
| i |
Me (o) TiCl,4, Nysted reagent Me Br_ 0] _Br
Me > Me Zn~ zn
A\ R N R
N N
H H Zn
1:R=H 3:R=H, 64 % Nysted reagent
2: R=CO,Me 4: R=CO,Me, 78 %

Nysted, US Patent, 1975, 3 865 848.
Li, et al. Angew. Chem. Int. Ed. 2014, 53, 9012.
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