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Name reactions, Mechanisms and Applications

In this section we provide a summary of Name Reactions. The format is slightly modified from our
previous book, but maintains the essential features:
Reaction:

Summary reaction.
Proposed Mechanism:

Currently accepted mechanisms. We have tried to be complete in showing steps, intermediates
and the necessary curly arrow notations.

Notes:
Additional comments and references from key sources.
Examples: |
Current examples if possible.
General Bibliography:
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M. B. East, D. J. Ager, Desk Reference for Organic Chemists, Krieger Publishing Company,
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Strategic Applications of Names Reactions in Organic Synthesis. Kurti, L.; Czako, B.
Advanced Organic Chemistry, Part B: Reactions and Synthesis. Carey, F. A.;

sundberg, R. J.

Advanced Drgam'uz @E)ém'st.r}f - Part A: Structure and Mechanisms Carey, F. A.;

sundberg, R. J.
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Other URL’s to Name Reaction Websites:
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www.chempensoftware.com/organicreactions.htm
www.organic-chemistry.org/namedreactions/
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REACTION
CATEGORY

CARBOCYCLE
FORMATION

8.3 REACTION CATEGORIES

BRIEF DESCRIPTION OF
SYNTHETIC USE

CYCLO-
AROMATIZATION

DEGRADATION

Acyloin condensation Farmation of cyclic e-hydroxy ketones from diesters. 4

Alkene meatathesis Formation of eyclic alkenes from dienas. 10

Alkyne meatathasis Formation of cyelic alkynes from diynes. 12

Danheiser cyclopantena annulation | Formation of cyclopentenes from enones and allenas. 124

Danighefsky's diene cycloaddition Fommation  of sx-membered carbocycles  using  1- 126
mathaxy-3-trimathylsilyloxy-1 3-butadiena.

Dieckmann condensation Formation of cyclic f-keto estars from diestars. 138

Diels-Aldar cycloaddition The [#+2] cycloaddition of alkenes and dienes to afford 140
substituted cyclohaxenes,

Hajos-Parrish reaction Enantic-enriched bicyclic enones from 1,5-diketones. 182

Mazarowv cyelization Cyclopantencnes and cyclopantancenes from divinyl 304
katones.

Pauson-Khand reaction Formation of cydopentananes from alkenes, alkynes and 334
CO.

Robinson annulation Formation of bicyclic enones from 1, 5-diketones. 384

Bargman cycloaromatization Thermal or photochemical cycloaromatization  of 56

reaction anadiynes to farm substituted benzene rings.

Danheiser benzannulation Reaction of cyclobutencnes with alkynas to give highly 122
substituted benzene rings.

Dotz benzannulation Reaction of Fischer chromium carbenes with alkynes to 148
give substituted hydoguinone derivativas.

Hofmann rearrangement Conversian of primary carboxamides to one-carbon 210
sharter primary amines.

Hunsdiecker reaction Conmversion of carbowylic acids to one-carbon shortar 218
alkyl, alkenyl or aryl halides.

Lieben haloform reaction Conmversion of methyl ketones o one-carbon shorter 262

carboxylic acids.
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ELECTROPHILIC
ADDITION TO C-C

MULTIPLE BONDS
Addition te
alKenas
cyclopropanation Simmonsg-Smith cyclopropanation Formation of cyclopropanes from alkenes. 412
apoxidation Davig’ axaziridine axidation Formation of epoxides from alkenas using oxaziridines. 130
apoxidation Jacobsen-Katsuki epoxidation Formation of epoxides from alkenes using metal salen 222
Complaxas.
apoxidation Prilezhaev reaction Formation of epoxides from alkenas using peracids. 362
apoxidation Sharpless asymmetric epoxidation Formation of apaxy aloohols fram allylic alcohols. 408
apoxidation Shi asymmeatric apoxidation Formation of epoxides from alkenas. 410
hydrogenation Moyari asymmaetric hydraganation Formation of enantic-enriched carboxylic acids, aloohols 36
and aming ackds from unsaturated carboxylic acids, allylic
alcohols and anamides, respactivaly.
hydromatalation Brown hydroboration reaction Foarmation of alkylboranes from alkenaes. 66
ydromatalation Schwartz hydrozirenation Formation of alkylziresnium compounds from alkenas. 400
Addition te
alkynas
fedromeatalation Brown hydroboration reaction Formation of alkenylboranes from alkynes. 66

ydrometalation Schwartz hydrozireonation Formation of alkenylzirconium compounds from alkynes. 400

ELECTROPHILIC
AROMATIC
SUBSTITUTION
Bischler-Mapieralski isaquinaline Praparation of isxquinalings fram acylated 62
gynthess phanylathy lamines.
Combes Quinoline synthasis Praparation of quinclines from aryl amines and 1,3- g4
diketones.
Friedal-Crafts acylation Synthesis of aromatic ketanes using acyl halides or 176
anhydridas.
Friedel-Crafts alkylation Synthesis of alkylbenzenes using alkyl halides. 178
Fries rearrangameant Synthesis of acylated phenals fram O-acyl phanols. 180
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8.4 AFFECTED FUNCTIONAL GROUPS

AFFECTED NEWLY FORMED
FUNCTIONAL FUNCTIONAL GROUP

GROUP
ACETAL
. b-unsaturated amide | Eschanmaosar-Claisen rearrangement
ALCOHOL
1= alcohal +hydroxy oxime Barton nitrite ester reaction
1= alcohal aldehyda Corey-Kim oxidation, Dess-Martin  oxidation, Ley oxidation,
Oppenauer oxidation, Pfitznar-Maoffatt cxidation, Swarn oxidation
1= alcohal alkane Barton-McCombie radical decxygenation
12 alzohal alkene Chugaev elimination
17 aleahal amine Mitsunobu reaction
1* alcohaol azide Mitsunobu reaction
1= alcohal carbouwylic acid Jones axidation
12 aleohal gstar Mitsunobu reaction
1% aleahal athar Mitsunobu reaction, Wiliamsan ether synthesis
1 alechaol lactona Coray-Micolacu macrolactonization, Keck macrolactaonization,
Yamaguchi macrolactonization
12 aleohal nitrile Mitsunobu reaction
1= akcohal sulfide Mitsunobu reaction
2% alcohaol +hydroxy oxime Barton nitrite ester reaction
2 alcohal alkang Barton-McCombie radical decxygenation
22 alcohaol alkene Burgess dehydration, Chugaey alimination
27 aleahal amine Mitsounobu reaction
2 alcohal azide Mitsunobu reaction
22 alzohol gstar Mitsunobu reaction, Schottan-Baumann reaction
2¢ alcohol ather Mitsuncbu reaction, Willamsan ether synthasis
22 alcohol ketane Coray-Kim oxidation, Dess-Martin oxidation, Jones owidation, Ley
oxidation, Oppenauer oxidation, Pfitzner-Moffatt oxidation, Swern
oxidation
2 alcohal lactane Corey-Micolacu macrolactonization, Keck macralactanization,
Yamaguchi macrolactonization
2 alcohal nitrile Mitsunobu reaction
27 aleahal Mitsunabu reaction
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hydroxy oxime

27 alcohol Barton nitrite ester reaction

27 alcohol alkana Barton-McCombie radical decxygenation

2* alcohol alkana Burgess dehydration, Chugaev elimination

27 alcohol amine Mitszunobu reaction

2° alcohol azide Mitsunobu reaction

2*° alcohol estar Mitsunobu reaction, Schotten-Baumann reaction

2° alcohaol ether Mitsuncobu reaction, Wiliamson ether synthesis

2 alcohal ketone Corey-Kim oxidation, Dess-Martin oxidation, Jones oxidation, Leay
ocxidation, Oppenaver oxidation, Pfitzner-Moffatt oxidation, Swearn
ax kation

27 alcohol lactone Corey-Micolacu macrolactonization, Keck macrolactonization,
WYamaguchi macrolactonization

2* alcohol nitrila Mitsunobu reaction

2* alcohol suffide Mitsunobu reaction

3 alcohol =hydrony oxime Bartan nitrite estar reaction

37 alcohaol alkana Barton-MeCombie radical deoxyganation

37 alcohal alkana Burgass dehydration, Chugaey elimination, Grob fragmentation

3® alcohol amide Rittar reaction

37 alcohol estar Schottan-Baumann reaction

37 alcohol athear Wiliamson athar synthasis

37 alcohol lactone Corey-Micolacu macrolactonization, Keck macrolactonization,
Yamaguchi macrolactonization

allylic alcahol v G-unsaturated amide Eschanmaoser-Claisan rearrangeament

allylic alcohol v,8-unsaturated astar Johnson-Claisen rearrangament

allylic aleohaol allylic amide Cwerman rearangeament

allylic aleohaol epoxy aloohol Sharpless asymmaetric epoxidation

allylic alcohol saturated enantiz-enriched alcohal | Moyori asymmetric hydrogenation

propargylic alcohol o, f-unsaturated ketone Meyer-Schuster and Rupe rearrangement

propargylic alcohal propargyksubstituted compound Micholas reaction

ALDEHYDE

o, f-epoxy ester

Darzens glycikdic ester condensation

o, f-unsaturated carboxylic acid

Parkin reaction

ce=aming nirila

Strecker reaction

B-nitro alcohol

Henry reaction

PON0 aster Statter reaction
000 nitrile Statter reaction
1.3-dial Pring reaction

1,4 T-triketona

Statter reaction

1, &-diketona

Stattar reaction

alkang

Teuji-Wilkinson decarbonylation
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TARGET
FUNCTIONAL

GROUP
ALCOHOL

8.5 PREPARATION OF FUNCTIONAL GROUPS

SUBSTRATE

FUNCTIONAL GROUP

o, f-apoxy alcohol

Payne rearrangamant

aldahyde

Grignard reaction, Barbiar coupling reaction, Nozaki-Hiyama-Kishi
reaction, Baylis-Hillman reaction, Cannizzara reaction, Henry
reaction, Keck asymmetric altylation, MPY reduction, Prins
reaction, Roush asymmetric allylation, Sakurai allylation, Kagan-
Molander coupling

alkene

Sharpless asymmetric aminahydroxy lation

alkanyl halide or triflate

Mozaki-Hiyama-Kishi coupling

aryl alkyl athar

Wittig=[1,2]-rearrangemeant

encl ether and silyl encl ether

Davis' axaziridine oxidation

ketane

Grignard reaction, Barbiar coupling reaction, Nozaki-Hiyama-Kishi
reaction, Baylis-Hillman reaction, Henry reaction, Keck asymmetric
alilation, MPY reduction, Pring reaction, Roush asymmaetric
allylation, Sakurai alivlation, CBS reduction, Luche reduction,
Midland Alpine borane reduction, Molander-Kagan coupling, Moyeri
asymmatric hydrogenation

nitroalkanea

Henry reactian

organomagnesium spacies

Grignard reaction

2° alcohol

Mitsunobu reaction

silana Fleming-Tamao oxidation
allylic alcohal aldahyde Baylis-Hillman reaction, Grignard meaction, Prings reaction, Nozaki-
Hiyama-Kishi coupling
allylic alcohal alkena Prine reactizn, Riley salenium diaxide oxidation
allylic alcohal allylic sulfoxide Mislow-Evans rearangament
allylic alcohal Bnonse Luche reduction, Baylis-Hillmann reaction
allylic alcohol apaxyhydrazone Wharton olefin synthasis
allylic alcohal epoxyketona Wharton olefin synthesis

allylic alcohal

ketone

Baylis-Hillman reactizn, Grignard reaction, Nozaki-Hiyama-Kishi
coupling, Wharton alefin synthesis
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allylic aleahal ketona Baylig-Hillman reaaction, Grignard reaction, Nozaki-Hivama-Kishi
coupling, Wharton olefin synthesis
hamaallylic aleahal aklahyde Grignand reaction, Barbiar coupling reaction, Keck asymmetric

allylation, Roush asymmatric allylation, Sakurai allylation

hamaoallylic akeahal

alkyl allyl ether

Wittig-[2 3]-rearrangament

hamaallylic aleahal ketane Grignand reaction, Barbiar coupling reaction, Keck asymmetric
allylation, Roush asymmatric allylation, Sakurai allylation

propargylic alkcohol aldehyde Barbier reaction, Grignard reaction

prapargylic alcahal ketane Barbiar reaction, Grignard reaction

aliphatic aliphatic niro compound Mef reaction

aliphatic cyclic apoxy hydrazona Eschenmaosar-Tanabe fragmentation
aliphatic cyclic apoxy ketone Eschenmaosar-Tanabe fragmentation
aliphatic 3® amine N-oxida Polonoveki reaction

aliphatic'aramatic

17 or 27 alkyl halida

Eaornblum oxidation

aliphaticlaromatic

1,2-dial

Crieges oxidation

aliphaticfaromatic

nirila

Staphen aldehyde synthesis

aliphatic'aramatic

1% alcohal

Coray-Kim oxidation, Dess-Martin axidation, Lay axidation, Swarn
oxidation, Oppenauer oxidation, Pfitzner-Moffatt oxidation

aromatic activated benzyl halide Kornblum oxidation

aromatic glectran-rich hetercaromatic ring Yilemaiar-Haack farmylation

aromatic alactron-rich substituted banzana Vilsmeaiar-Haack farmylation, Reimear-Tiemann raation
aramatic N N-disubstituted farmamide Vilsmaiar-Haack farmylatian

araomatic substituted banzana Gatterman farmylation and Gatterman-Kach farmylation

a-halo suffone

Ramberg-Backlund rearrangement

1,2-diol

Corey-Winter clefination

1, 3-dial monosufonate astar

Wharton fragmentatian, Grob fragmentation

1,5-diana

Cope rearrangamant

2° or 3° alcohol

Burgess dahydration, Chugaav alimination
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Claisen Condensation

1) NaOEt O O
> -
/ILD,,.H oo A~

The Claisen Condensation between esters containing o-
hydrogens, promoted by a base such as sodium ethoxide, affords -
ketoesters. The driving force is the formation of the stabilized anion
of the p-keto ester. If two different esters are used, an essentially
statistical mixture of all four products is generally obtained, and the
preparation does not have high synthetic utility.

However, if one of the ester partners has enolizable a-hydrogens
and the other does not (e.g., aromatic esters or carbonates), the mixed
reaction (or crossed Claisen) can be synthetically useful. If ketones
or nitriles are used as the donor in this condensation reaction, a B-
diketone or a B-ketonitrile is obtained, respectively.

The use of stronger bases, e.g. sodium amide or sodium hydride
instead of sodium ethoxide, often increases the yield.

The intramolecular version is known as Dieckmann
Condensation.
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Types

D 1. NEDCHECHs D O /"“-\.
2 o +
ethyl acetate ethyl acetoacetate ethanol
(75%)
The classic Claisen condensation, where only one enolizable ester 1s used.
O O
@] = (@]
Vi 1. NaOCH,CH4 +
L (O e ~on
°\
ethyl benzoate acetophenone 1,3-diphenylpropane-1,3-dione ethanol

The mixed (or "crossed”) Claisen condensation, where an enolizable ester or ketone and a nonenclizable ester are
used.

i NaOCH,C Q1
1. Na Hy
f"‘c}J'K/\/\n/O\/ 200 o7 * - oH

O

diethyl adipate ethyl 2-oxocyclopentanecarboxylate ethanol
The Dieckmann condensation, where a molecule with two ester groups reacts intramolecularly, forming a cyelic

f-keto ester. In this case, the ring formed must not be strained, usually a 5- or 6-membered chain or ring.

o o Sequiv H2O o o

5 mol% In(OTf)s
Sh N

nest, B0 °C, 24 h

. Retro-Claisen condensation’ | 85% |

In
NS}
H0: 03O " HO P
N
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Claisen Condensation (ester attacking ester)

The Reaction:
0 O
R 1. Base R
OR' - e OR'
H 2‘ R H R‘H
H \Fo K :
RO f3-keto ester
3. H®
Proposed Mechanism:
O
1 Ba ) R OR'
. ge .
R)&kon' @’/f >=D R T
H R0 R™O ] ""*\.I
H .
Enolate - B
anion
O O O
© R v R™ R v worku R 1
R™O ::HE}{ OR R™OH () OR p H OR
RrR" R" Aqueous R"
o A acid 0
B-keto ester

or o
B e il
B MQE
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Notes:

R" is usually a group that cannot form an enolate, such as a phenyl ring.

It is important to note that an equivalent of base must be used for this reaction; unlike the Aldol
Condensation, this cannot be used catalytically.
See: T. Laue, A. Plagens, Named Organic Reactions, John Wiley and Sons, Inc., New York, 1998,

pp. 45-48.

Aldehyde or ketone attar:ldng ester

{}
" E
Base - R T R’ R R
if R e T R
R.D "IR-E) 0§ O

1,.3-diketone

O
-

R" is usually a group that cannot form an enolate.

Recent Literature

=l R OTh=

11eq _
17eq = 0 0
0 14 eq ELN 0 oo LT
.+ ciso; | - oR
R> OH CH,Cl, R™ 07 A 11 eo. DMAP A
cl o°c, 1 h 11 8q. TiCly, 11, 15h

Powerful Ti-Crossed Claisen Condensation between Ketene Silyl Acetals or
Thioacetals and Acid Chlorides or Acids
A. lida, S. Nakazawa, T. Okabayashi, A. Horii, T. Misako, Y. Tanabe, Org. Lett.,
2006, 8, 5215-5218.
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Examples:

COOEt
COQEt
NaOQFEt O
+  EtQOC—COOEt o 00 - COOEt
oluene,
COOEt 2
86 -91% COOEt
L. Friedman, E. Kosower, Orgarnic Syntheses, CV3, 510
O O O
1. NEOCHS ~ Me H}-’dl‘-‘.:l l}fsis .
MeQ~ Me 2. 0 MeO Cone. HCI
MeO 0% overall
Me(OQ OMe
O O
Me
MED)J\)W
O

A. G. Cameron, A. T. Hewson, M. I. Osammur Tetrahedron Letters 1984, 25, 2267
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\

0O O
1. NaNH,, Benzene Me hydrolysis y
Me\/lk{:}Et 2. EtO O ~ MeO — ™ ¢
© x MeO
MeO P
o N
NZ L | 75%
I. W. Comforth, R. H. Comforth, Journal of the Chemical Socieiy 1948, 93
Desired pathway
Me
2 MeLi
S
~OMe
MO N[ FO
O OMe
OMe
Me Me
Serious _
competition 2 ME_L_I* —_—
—eOMe O

o (rofflfhv ;

B. P. Mundy, D. Wilkening, K. B. Lipkowitz Journal of Organic Chemistry 1985, 50, 5727
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Claisen, Cope and Related Rearrangements

Claisen-Type Reactions: Cope-Type Reactions:

5 5 5 5
4@? 6 A 4 @ ¢ 4 x% 6 A 4@ 6
30};;:,-/""1 ED: 1 31../1 3\2 1

2 2

Claisen Rearrangement

0 A Dﬁ
e .

S

The aliphatic Claisen Rearrangement is a [3,3]-sigmatropic rearrangement in
which an allyl vinyl ether is converted thermally to an unsaturated carbonyl

compound.

The aromatic Claisen Rearrangement is accompanied by a rearomatization:

QRPN s
sh(eginder

The etherification of alcohols or phenols and their subsequent Claisen Rearrangement under thermal

conditions makes possible an extension of the carbon chain of the molecule.

16



Mechanism

The Claisen Rearrangement may be viewed as the oxa-variant of the Cope
Rearrangement:

_— 1 1 _—
= Rl "
[ F P
et e

Mechanism of the Cope Rearrangement
07 o o=
—— 1 | ——
0¥ o
<1hm;££j i

Mechanism of the Claisen Rearrangement

1/9/2019
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The reaction proceeds preferably via a chair transition state. Chiral,

enantiomerically enriched starting materials give products of high optical purity.

= R
HI
—_— = AP I D S -
- R
prlﬂ4ﬁ?ﬂﬁﬁl =g e S o
HII H"
D"LE/HM .r'-lll Rj”"‘u‘ -’H-I H“'
R —_— 4 0. gzﬁ —_— o
R/k-ﬂ};/l H" i R o RI
A boat transition state is also possible, and can lead to side products:
R R
R".R" H
HIII ﬁ HIII
Sl =2 B
R" -
H/'\,.;?\H, ] 0 . i, o
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The aromatic Claisen Rearrangement is followed by a rearomatization:
0 0 OH
Ofi'? S calnden
I |

When the ortho-position is substituted, rearomatization cannot take place. The
allyl group must first undergo a Cope Rearrangement to the para-position before
lautomerization is possible.

R S g <
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All Claisen Rearrangement reactions described to date require temperatures of >
100 °C if uncatalyzed. The observation that electron withdrawing groups at C-1 of

the vinyl moiety exert a positive influence on the reaction rate and the yield has
led to the development of the following variations:

0 0SiR, [0SR, |
1. LDA, T8 @ .

D’J\ 2 b é‘CI u D& = D’?L\‘ w
. B |

I\yf ? Kf_’/f HU

Ireland-Claisen Rearrangement

Mel Ohie -
OH /XMHE CQT ﬁ
L~ IMeOH C[Q,/ RN~ T

Eschenmoser-Claisen Rearrangement

RO OR

OH /}(DH (j% ﬁ
I\:f/’ 2ROH T@? RO~ e

Johnson-Claisen Rearrangement

1/9/2019 20
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Bellus-Claisen rearrangement

The Bellus-Claisen rearrangement is the reaction of allylic ethers, amines, and thioethers with ketenes to give
[11][12] [13]

v.O-unsaturated esters, amides, and thioesters.

+71°c=C=0
X RTTT

{CHE}H X
N

X=0,S8 N-R

Eschenmoser-Claisen rearrangement
The Eschenmoser-Claisen recarrangement proceeds from an allyvlic alecohol to a vy.o0-unsaturated amide., and was
developed by Albert Eschenmoser in 1964 141 1151

N7 B R4 | R
T )\\ ’
OMe o S
HO OMe ] Q
| HN& R ~
2 N R2
Ro> | |
Mechanism: [10]

g 'NE"'.#' e

H shift A N7 hest N
g— p— g
HiC
0 @\ ﬁ\
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Eschenmoser—Claisen amide acetal rearrangement

[3,3]-Sigmatropic rearrangement of N,(J-ketene acetals to yield v,8-unsaturated
amides. Since Eschenmoser was inspired by Meerwein’s observations on the
interchange of amide, the Eschenmoser—Claisen rearrangement is sometimes
known as the Meerwein—Eschenmoser—Claisen rearrangement.

OH MeQ OMe A
"J\\;"\ 1 + /\I
R R NMe. R gt

@459 Me Ole %
p— Me
/JQ* NMe

(_—H ME_E 3
OMe b o e
&l .
%e- Me My OMe NMEzH/‘ OMe
H-. _./P “ F H
o o O
= o
M Mes
Cljl\ [2.3]-=sigmatropic /\/ECDNMEE
—
H’LWI‘FU rearrangement R = R
4
Example 1
Fac\f\[/\oﬁph CH;C{OMe )zMNMe; o Dwfij\
—
OH PhH, 100 °C, 2 h, 75% = NMez

\ 1/9/2019
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Ireland-Claisen rearrangement

The [reland-Claisen rearrangement 1s the reaction of an allylic acetate with strong base (such as Lithium

diisopropylamide) to give a y,0-unsaturated carboxylic acid.!101 171118]

I:al"l ] R1 — R‘I
0 | BulLi 0 | 1) heat o0 XX
.l_
O)\ R, Lio’J\ R, 2)H HO R,
h'lechanism:““l

|
Lil--,k ('E
N i s ~ SiM -
o Pl o 0 +

@ L T™S—c) Y 55°C H
e g
® ® ¥; 4 .
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Ireland—Claisen (silyl ketene acetal) rearrangement

Rearrangement of allyl trimethylsilyl ketene acetal, prepared by reaction of allylic
ester enolates with trimethylsilyl chloride, to wvield 7y.8-unsaturated carboxylic
acids. The Ireland—Claisen rearrangement seems to be advantageous to the other
variants of the Claisen rearrangement in terms of E/Z geometry control and mild
conditions.

O
/ch LDA, then CO.H
'/%‘J MesSiCl /(y

2 OSiMe; OSiMes
; ; & CO.H
o LD, then %\ A, [3,3sigmatropic H ):/-—*
O 0
S MesSiCl 4 rearrangement P P

Example 17

: C
|, LDA,TBSCI | ~g
THF, reflux LF OTBS
0 77% -

1/9/2019
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Johnson—Claisen orthoester rearrangement

Heating of an allylic alcohol with an excess of trialkyl orthoacetate in the presence
of trace amounts of a weak acid gives a mixed orthoester. Mechanistically, the or-
thoester loses alcohol to generate the ketene acetal, which undergoes [3.3]-
sigmatropic rearrangement to give a ¥,d-unsaturated ester.

CO,R?

OH CH(ORZ), /\/E
H,/I\\:,“'-’/\H.I R e, H1

H*

- OR?
OH CH(OR?), R<03 OR* 9\(} :B
H'/L\%H‘ G'}éi"H E— l_(—

[3,3}-sigmatropic ':':IEHE
— Df& ° /\i
RM\W rearrangement E = R

COsEt
CHC(OEt)s
EtCOsH (cat.)

xylene, A, 3 h
T2%
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Abnormal Claisen rearrangement

Further rearrangement of the normal Claisen rearrangement product with the
B-carbon becoming attached to the ring.

o
o
o |E . OH
- =
& B &
o
[3,3]-sigmatropic = B
rearrangement tautomerization
‘normal Claizen” H
Ho H L
£ OH
0) gy B Ene o B [1,5]-H-atom P
v - . B
) reaction Rt shift 8
1
Example 1°
e ol = OH
PhMEts, 230 °C =
+
55h, 63%
Me Me Me
normal, 58% abnormal, 42%
e ) ) =
0" 10 equiv HSi(NMe,),  OF OH
PhNEt,, 230 °C =
+
8.0 h, 7T0%
Me Me Me
normal, = 889 abnormal, < 1%
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