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Molecular Rearrangements

Carbocation rearrangements — Migratory aptitude and
memory effect — 1,2-Shifts

1. Wagner-Meerwein — Rearrangements involving
electron—deficient species: 2. Wolff — 3. Lossen - 4.
Schmidt — 5. Baeyer-Villiger — 6. Stevens — 7. Favorski —
8. Sommelet-Hauser — 9. Demyanov — 10. Pummerer — 11.
Von-Richter — 12. Dienone-phenol rearrangements.



6. Stevens Rearrangement

Quaternary ammonium ions, which contain B-H atom, undergo E-2 (Hoffmann)

elimination with a base. Proceeding through carbanion - nitrogen to carbon

migration.

N
“oH H—gHZCHZNMe3 ~ H,C=CH, + H,0 + NMe,
o

If none of alkyl group posses B-H atom, similar as in the case of a ketone which
has a B-carbonyl group, an a-H is removed by base to give an ylide (a species in
which adjacent atoms bear formal opposite charges). The roll of the carbonyl

group is to assist the formation of ylide by stabilizing a —ve charge.

Mechanism:
O Me Me © H
DO H \/ © M ) © Me O H
pr Ol N\C _Ph OH, |e/g P O Me & pn Ph—C—€—C*—Ph
| “Me c @ Me prCs N H " stow Me,N Me
H H C @ Me Compleate retention

OptlcalyI active H Il Rearranged product
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Evidences for Stevens Rearrangement
1) Proceeds through ion or related species. Nitrogen to carbon migration.

2) This rearrangement does not proceed readily when the benzoyl group is
replaced by phenol or alkyl group. These being relatively ineffective In
stabilizing the hydrogens on adjacent methylene group.

3) Although the reaction is accelerated by a base, limit is reached when slightly
more than one equivalent is added, which points, virtually all of the substrate

has been converted to conjugate base (ylide).

O MeM
A H \/ ¢ Ph i OH H
/C | N * - OH 11 \ !
Ph \C/+\C\M Ph—C—(/:——Q*—Ph
i noe NMe, Me
Opticaly active Compleate retention

4) When the rearrangement is carried out on the optically active ammonium ions
it gives (I). The a-phenyl ethyl group migrates with retention of configuration
indicating that the new C-C bond formed and old C-N bond breaks on the same

side of carbon. 4



Evidences for Stevens Rearrangement

6) Crossover experiment & C14 labeled experiment shows that this reaction
IS intramolecular.

7) Most common migrating group are allyl, benzhydryl, 9-fluorenyl, 3-
phenylpropargyl and phenacyl.

8) Strong bases like sodamide, phenyl lithium can also be used depending
upon the substrate.

9) Similar rearrangements have been observed with sulphonium salt under

sufficiently drastic conditions.

o ¢ S 0 H
Ph-C—C—S~CH,Ph Ph-C—C—CH,Ph
H SMe

9) Similar rearrangement has been observed in benzyl or allyl ether under

sufficiently drastic condition.



Wittig rearrangement is oxyqgen equivalent of Stevens Rearrangement

H KNH, H
Ph;/C\O,CH:,, - Ph— <\S/c;|-|3 — > Ph— c -CH,
H oK*

Examples for Stevens Rearrangement
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Examples for Stevens Rearrangement
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8. Sommelet-Hauser rearrangement

» The Sommelet—Hauser rearrangement (named after M. Sommelet and
Charles R. Hauser) is a rearrangement reaction of certain benzyl quaternary
ammonium salts.

» The reagent is sodium amide or another alkali metal amide and the reaction
product a N-dialkyl benzyl amine with a new alkyl group in the aromatic
ortho position. I@

|
OINTd
N\ N\
é NaNH2 é/
_—
NH3

Mechanism
» The benzylic methylene proton is acidic and deprotonation takes place to

the ylide. The second step is a 2,3-sigmatropic rearrangement.
© \&/ \er
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8. Sommelet-Hauser rearrangement

» Benzyl quaternary ammonium salt when treated with alkali metal amide undergoes
rearrangement called Sommlet Houser rearrangement.

» Since the product is benzyl tertiary amine it can be further alkylated and the product
again subjected to rearrangement this process may be continued around the ring until
ortho position blocked we get poly alkylated benzene.

» In the absence of B-carbonyl group, the a -hydrogen is too weakly acidic for hydroxide
lon induced rearrangement.

R CH; CH, ( CHj )
@A@l‘{~R NaNH; ©/\N/R CHsl @ECHs _HsC CHs
NS | ——
X0 CHs 1 iq.NH, R NaNH; N(CH3),  [HsC CH,NMe
Lig.NH3 CH,

6. Stevens Rearrangement

o)
OMe Me o) IYIe O@ Me IYIe /&\ H
P I @C/Ph | | _C—Ph Slow Ph C NMe,
Ph” @ Ph-~C— |/ H=> c N W — _ -c.
| - Starting material H Il - Rearranged product
Opticaly active Compleate retention of optical activity

» Thus, a strong base, such as amide ion in liquid ammonia, is to be used, for the
rearrangement takes a different course.

» instead of [1,2] shift (Steven's rearrangement), a [3,2]-sigmatropic rearrangement
takes place which is called Sommelet- Hauser rearrangement.



8. Machanism - Sommelet-Hauser rearrangement......

R R
/\N/\ @ Hzc CHs 1, R
CH H,C™

HCm @ M NaNH; ™2 G H 1 C~N~
X |
UqNH3 R
CHsl

s Lig. NH3

CHs NaNH;

H,C CH,4

CHs;
-~ CH,
H3C CH2NM€2 -~
CHs N(CH

) 3)2

.

% Benzyl trimethyl amine labled with C* at a position of benzyl group gave a
product labled in ring methyl group as predicted by first mechanism and not in
methyl methylene as required by second mechanism. The reaction is often
carried out with 3 methyl groups on nitrogen.

* The benzyl H is more acidic & it is one which first loses proton to give .
However, Il which is present in smaller amount is the species undergo
rearrangement shifting equation in its favour this mechanism is called SNi
mechanism.



8. Sommelet-Hauser rearrangement............

% Another mechanism which might be proposed is the one in which the
methyl group actually breaks away from N and then attaches itself to the ring.
Isotopic labeling studies showed that second mechanism is not operating.

CH,
Me\N’MeCH . CH, .
| 3 |l Mecanism | Mechanism CH;
H2C - ® -
CH, cH,
H,;C Me— N N
Not obtained me CHs Me”  Me

% Benzyl tri methyl amine labeled with C'4 a-position of benzyl group gave
product labeled in ring methyl group as predicted by first mechanism and not
methylene as required by second mechanism.

NMG3 HC KIM
e
_ €3
C NM93
H, CH3

Not observed CH3 CH3
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8. Sommelet-Hauser rearrangement............

% Since A is substituted in both ortho position it could not give normal

rearrangement product but first step of mechanism occurred. Another

evidence.
Ph_ Ph
® o NaNH, O ® PhCOPh OH
NMe,; !~ — NMe, - © S
Liq. NH, © NMe; |
A

** When three groups attached to nitrogen are same competing products are

Mf\N,'\\"eA CH; , CH,
H2C @ C NHZ- C\ ,Me Me
H, > N + (|':|,N’

obtained.

I
H,C
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8. Sommelet-Hauser rearrangement............ Examples

% In any case, Stevens rearrangement is a competing process. There can
be competition between Stevens and Sommelet-Hauser rearrangement
mechanisms.

CN CN CN
) NaOH NM
N CN ——— €2 |
Cl Me Me Benzene cl CN Cl ~
87% CN

Stevens rearrangement Sommelet-Hauser
product rearrangement product

Sommelet- Hauser
N(CH
® [2,3] @f (CHs),
/N\ R —
H;C CHj3 Stevens
Rearrangement @\)\
N(CH

[1,2]

3)2

CH;
N—CH, -
I . N
\

1,1dimethyl-2-phynyl
piperidinium ion 13
J.Org.Chem, 1991, 56, 6933



8. Sommelet-Hauser rearrangement............

_",@t..,,_
HL-'-EEE'h

!T.-*-u.

- 1
} LIy mf_ﬂﬁn
IEa—— += --S
| 145 5 COPh

(NE 13 (A1) B 1541} major [M2h minor
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PPty 0 M C.L; P
Rl L Me
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8. Sommelet-Hauser rearrangement............

Example -1 OMe - OMe
e
MeO i, BrCH2COOEt
98%
ii, DBU, THF
\ N 700/0 / N\Me
Example — 2 Me
|
“N{_co,tBu N 2 CO:tBu _N__CO,tBu
S o tBuOK K\\ [2,3]
L Br THF-DMPU (91) \/0\(0
2 -60°C, 12 h
OBz OBz
(S)-1f R)-2f
-(2-oxyethyl)branched (RF
a-(2-oxyethyDbranche chelated mtermedlate 58%, 85% ee
@ Sommelet-Hauser

[Enhancement of dearomative [2,3] sigmatropic rearragement]

Ph Ph
Ou~ {BUOK ~ " "0~ D.O. Tymoshenko, in
= j THF \fj | Comprehensive
| asymmetric | . :
R Br R 2008 15
d.r. up to >98%



https://www.sciencedirect.com/referencework/9780080449920/comprehensive-heterocyclic-chemistry-iii

8. Sommelet-Hauser rearrangement............

Example — 4

//@/COZtBU o (ycoztBu
, N ~

OHTf

/’N {BuOK via concerted [2,3] |
L@ THF  higher N-to-C

0°C, 3h chirality transfer

(15,25,1'S) 74%, 99% ee (R)
[ Sommelet-Hausea
LCO,tBu
@.\\COZtBu © via concerted [2,3] or 2
OHTf

.N {BuOK radical pair intermediate
\\_Q THF lower N-to-C

0°C, 3h chirality transfer
(1R,2R,1'S) 15%, 66% ee (S)

: NaNH. + [2.3] Z
il T ol . S N
Me, G- NH; = AR Sommelet- Me

L Me Hauser H

Me
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8. Sommelet-Hauser rearrangement............

Gk o | G| o [ Ol
Tf0~ N + N
)

P
m Y r
Ph COEt Ph  COEt Ph  CO,Et
(357) o (358) (359) )
Z) || o™
N COEr /\___.éﬂzigcnzﬁt
+L\ =
L Fh .- — -
(358-C) (359-T)
>N
=
N
Ph) C‘DEE-T
(360)

D.O. Tymoshenko, in Comprehensive Heterocyclic Chemistry 11, 2008
https://www.sciencedirect.c:om/topics/chemistry/sommeIet-hauser-rearrangemerill7
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d. Sommelet-Hauser rearrangement............

CN CN

I_)T MSCsF RT '/\E:H N >
+ J
Ph ONT T N e | — H CN% NHOR_ |
. HMPA (N [ -30°C N

1 - 2 = 3, 86% 4 5, 83% CN

i +:.Bn ] Et0,C.__SBn
SBn Et0,C~)S" 2
N,CHCO,Et
6 - 7 - 8, 32%

- —_
D | D ] ) —com
| s — | S - i| S - + S
o K(Ph 4% g” ~COPh
x~ COPh B

O
(338) {339) ~(340) - (341) major (342) minor
—_— C‘DIM'E?
Cu/N;
H,C=FPh;y Ph CO,Me N Ph
S
Me0:C ™) e
(343) (344)

D.O. Tymoshenko, in Comprehensive Heterocyclic Chemistry liI, 2008
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8. Sommelet-Hauser rearrangement............

(349) (350) (351) {352)

BO%

OAc
(368) (369)

n=1 (Z)
n=2 (E]

D.O. Tymoshenko, in Comprehensive Heterocyclic Chemistry I,
2°0NQ
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Cl

?H MeO

S. MeOH
Cl @® CH4

|
t*N RT _S* _EWG SAr
/ \\N EWG [Rh] - ~ Sommelet Hauser
N ) ——— | [Rh]
>~

|
SO,R

EWG = CO,R, COR
CONE,

rearrangement
N 802R
SO.R _
L - - up to 90 yield
in-situ generated - 33 examples
S-ylide

- Excellent FG tolerance
- Highly selectivity

coB [\f
78 °C ? =
- Me
(354)
KOBW' o
+  (354) trace
-78°C S

(356) major
20

Tetrahedron letter, 1983, 24, 2071



8. Sommelet-Hauser rearrangement............

OTBS

(372) (373) (374)
Erythronolide A

D.O. Tymoshenko, in Comprehensive Heterocyclic Chemistry lll,
2008
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8. Sommelet-Hauser rearrangement............
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9. Demjanov rearrangement

) g
A {.-1 _{f—\.H
N—OH NE0O N=0),
ﬁ / / T
: NH, : NH : N.?H

» The Tiffeneau-Demjanov rearrangement is a carbocation rearrangement of
primary amines with nitrous acid to give rearranged alcohols.

» It involves substitution by an OH group with a possible ring expansion by
one carbon.

» Often, the Demjanov rearrangement is followed by deprotonation to produce
a cyclic ketone, an incredibly useful molecule for further reactions such as
various nucleophilic attacks.

» The starting ring can be between four and eight carbons, appears to be
useful in preparation of five, six, and seven membered rings, and to be less
valuable for the preparation of smaller or larger rings.

> Yields decrease as initial ring size increases.



9. Demjanov Rearrangement...... Mechanism

O\ //O 'HNO
2 /N\\ —>HO/N\ - \N/O\N 2 ITI
HO @) @) ‘917 + @ N) H
® N > H N~
H-O" ~0 NH; n @&
|
H
Possibility A
[ )—on e~ : o ND)
- N
y \'\JN:N &H
- - 7~
S il / '-O\H Possibility B / H™ ®©
+ + D
OH OH CN=N + H0

v The mechanism begins with the reaction of two nitrous acid molecules to
produce nitrogen trioxide. This is then reacted with the NH, molecule
attached to the four membered ring.

v At this point, two possibilities occur.

v In possibility A, the four membered ring expands to produce a charged
five membered ring, thus expelling the nitrogen gas.

24
v Under the possibility B one can expect unrearranged alcohol formation



9. Demjanov Rearrangement......Examples

OH @ o)
N
KN R/ﬁ_l/Ph+R)J\/Ph
© 130
0

25



9. Demjanov rearrangement ....... Example

» It has been shown that the Demjanov reaction is susceptible to
regioselectivity.

@) O O
NaN02,025M H2804

— / +

-4°C

/

NH,

NaN02,H2804‘
! NH, 400 4 OH

» When an exo methylamine underwent Demjanov nitrous acid deamination,

ring enlargement was not produced.
» However, when the endo methylamine underwent the same conditions, a
mixture of rearranged alcohols were produced.

26



9. Demjanov rearrangement ....... Example

“ If R = CHj;, the 2°alkyl group shifts preferentially, the chief product being 3-
methylcyclohexanone; the 2-methyl isomer is a minor product. The second
reaction is informative because it demonstrates that the chiral 2°-butyl

group moves with retention of configuration.

H@ oo
N 9

i Chief product

@z _HCN_ <>< Hapt _ @CHZ'NHZ _HONO
OH 0%

R=H or CH;

O
> y \/K)?\
. NH, HONO (-N2)> /W/U\/ +
pH=3.51t0 4.0

(4R)-4-methyl-3-hexanone 4-methyl-2-hexanone
(1,2-sec-butyl shift,87% R)

(8R)-1-amino-2,3-dimethyl-2-pentanol _
(mixture of diastereomers) (1,2-methyl shift)

27



9 Demjanov rearrangement ....... Example

s The third example illustrates the importance of substrate configuration on the course
of rearrangement. The initial stage of an aryl group shift to an adjacent carbocation site
may be viewed as an intramolecular electrophilic substitution of the Friedel-Crafts type.

H__Ph

(@)
Ph NH, HONO,0~C

_N2
An™ “OH

erythro isomer

H. _Ph

Ph/NH, _HONO,0°C
_N2

Ph OH
threo isomer

s Aryl ring approach from the side opposite to the departing nitrogen of the diazonium
ion generates a phenonium ion intermediate (shown in brackets above), the structure of
which is similar to a benzenonium ion.

* In these two examples, diastereomeric reactants lead preferentially to diastereomeric
intermediates, even though the anisyl group has a much greater migratory aptitude than
phenyl. Electron pair donation by the hydroxyl substituent then acts to open the three-

: . : - 28
membered ring of these intermediates, yielding the ketone products.



9 Demjanov rearrangement ....... Example

v In the frame of the synthesis of the natural product (-)-isosteviol

WCOzH
HOAc, NaNO;

0 °C, 30 min
rt.. 3h

v" Contraction of six-membered ring to a five-membered ring

NaN02

0 °C, H,0

Amberlite IR-120 (H™)
B




\/
0‘0

9. Demjanov Rearrangement......

Ph Ph
TBSO i. DMDO, acetone
: TBSO
| o4 HCI CH.CI, rt | on i TiCly, CHLCI,
| | N =
N 93% N 94
Ts Ts

Major

TD rearrangement provides a simple and selective method for homologation
process. It has several advantages compared to other homologation reactions,
such as applicability over a wide range of different educts, retention of the
configuration, high yield, any unwanted side reactions and high selectivity of the
product.

Uses: The Demjanov rearrangement is extremely useful in producing a 1-carbon
ring enlargement in four, five or six membered rings. Ring enlargements are
incredibly useful in synthesizing mechanically useful molecules.

Problems: This rearrangement also leads to a substituted, but not expanded,
byproduct. Thus it can be difficult to isolate the two products and acquire the
desired yield. Also, stereoisomers are produced depending on the direction of
addition of the water molecule and other molecules may be produced depending
on rearrangements. 30



9 Demjanov rearrangement ....... Example
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10. Pummerer rearrangement

 Under Pummerer rearrangement an alkyl sulfoxide rearranges to an a-
acyloxy—thioether in the presence of acetic anhydride. In this reaction, sulfur
Is reduced while adjacent carbon is oxidized.

i P
ACZO

R S R

2\~ \R1 > 0 0)\3/

“ The usage of a-acyl sulfoxides and Lewis acids, such as TiCl, and SnCl,

* The reaction to proceed at lower temperatures (0 °C).

Mechanism:

© o o M
o o) s__R
(o) (o) ® (o) e 2
g R, «—>» R;.__S )LOJ\ (Lo o+ @OJ\ RS R2 0 )J\—>R1 Y
T I g e o
1 2 Ho 73 4 5 o

» Compound 3 undergoes elimination to produce the thionium ion 4.
» Acetate adds to the sulfonium ion to give the final product 5.

s Common activators besides acetic anhydride are trifluoroacetic anhydride
and trifluoromethanesulfonic anhydride.

s« Common nucleophiles besides acetates are arenes, alkenes, amides,
halides and phenols.



Variations:

» The thionium ion can be trapped by both intramolecular and intermolecular
nucleophiles forming carbon-carbon bonds and carbon-heteroatom bonds.

» For example, thionyl chloride can be used to generate and trap the sulfonium

ion

OTBDMS SOCI; OTBDMS  CI

®e CH2C|2
o/ 5 ) T

O

» Nucleophiles such as veratrole can also be used.

o) o) TsOH 3 |
p-Ts
/g\)kN/ (o) g <OWN\
¢ o) 0
(o)

33



Pummerer fragmentation

» The a-organic residue can form a very good leaving group this group and not the a-
hydrogen atom will eliminate in the intermediate step in a Pummerer fragmentation.

» This reaction type is demonstrated below with a set of sulfoxides and trifluoroacetic
anhydride (TFAA)

H O R

TFAA .

LTFAA _TRAA _R

CF,CO0 R@ )J\ )\ )\S/R — CF3COOH + F3C)J\O)\S
Il
0
MesN O O NMe,
R

: O

NMGQ

» In the reaction on the left, organic group is methyl violet and the carbocation
has moderate pKa = 9.4 leading to a classical Pummerer rearrangement.

» The reaction on the left is a fragmentation because the leaving group with
pKa+ = 23.7 is particularly stable. o



Example — 1 o

PhS(O)CHCI2
phJ\%Me Msmh

H LDA, HMPA
99%

TFAA
Nal, CH,CN
' X,
0O Me g Me 407
S. S
Ph Z3>Ph =~ Ph )‘ih
Cl
i H CI e
l 89%

o
Ph~( Py sPr 1. mcpBA_ Ph~°
\S\_I MYTEA \ / "Ph
2. iPrMgCl
H  Me H  Me

CICOPh
69%




Example — 2

@ 4

o) 1 1
1 1 Rl
Rs-9 (R%C0O),0 R\g/o\( -R3COOH \sl Nl? Ris
_— R3
KRZ kRz kR2 Nu” "R?
(b)
R!+ g R1+ O R? R1+ R® R! )OJ\
*s” 5O s%o s 07 R
3 o 0
@ARZ (R®C0),0 2 - 2 . R2 OF
(c)
R': O R':_O R'®
S~ \s/ \(o |S
© (R3c0),0 R3COOH functionalization GF@ @
OH OH o
FG = funtlonal group
(d)
O _
Ar i O Ar_+ O_ R! Ar ;O R ] Ar Ar
R

S S S’
\H/ \ﬂ/ p/o = benzyl
R o (o] nucleophilic
(R'c0),0 Oé) functionalization or

R Nu R

A



General Pummerer Reaarangement and Mechanism

(o)
I . Ac,O [A2023] S R
OAc
AC20 T

Aco_\ )
/\ OAc ‘\OAc sir
|| AT» R~

Y AcOH

ACO N H
Selected Examples
o
o o Ac,0 s
S DMAP [D1450] CH;
CH, CH.,Cl, O.__CH;
2vl2 H5C Y
H,C o
o
//
S )
\/CH3 AC20
AN pTsOH [T0267]
\ :
N o CH,Cl,




11. Von Richter Rearrangement

» Hydro-de-nitro-cine-substitution

» The chemical reaction of aromatic nitro compounds with potassium cyanide
giving carboxylation ortho to the position of the former nitro group is called
Von Richter Rearrangement.

0.® 0°
N
KCN COOH
EtOH
2 Z = Halogen Z

»The reaction is named after Victor von Richter. Carboxylation of para- or
meta-substituted aromatic nitro compounds with cyanate takes place at
120-270°.

»The carboxyl group enters with cine substitution in a position ortho to the
eliminated nitro group

»At one time it was believed that a nitrile, ArCN, was an intermediate, since
cyanide is the reagent and nitriles are hydrolyzable to carboxylic acids

under the reaction conditions. -



Y

11. Von Richter Rearrangement

0.® o
N

KCN COOH

Y

EtOH

Z = Halogen
2 g Z

However, a remarkable series of results proved this belief to be an error.
Bunnett and Rauhut demonstrated that a-naphthyl cyanide is not hydrolysable
to a-naphthoic acid under conditions at which b-nitronaphthalene undergoes
the von Richter rearrangement to give a-naphthoic acid. This proved that the
nitrile cannot be an intermediate.

It was subsequently demonstrated that N, is a major product of the reaction.

It had previously been assumed that all the nitrogen in the reaction was
converted to ammonia, which would be compatible with a nitrile intermediate,
since ammonia is a hydrolysis product of nitriles.

At the same time it was shown that NO, is not a major product. The discovery
of nitrogen indicated that a nitrogen—-nitrogen bond must be formed during the
course of the reaction. A mechanism in accord with all the facts was proposed
by Rosenblum. 39



11. Von Richter Rearrangement.......

* As with other nucleophilic aromatic substitutions, the reaction gives best
results when electron-withdrawing groups are in ortho and para
positions, but yields are low, usually <20% and never >50%.

: Q © S \
Mechanism 0.® o° o’e o° ol . O 0 Osn ¥
<~ CN [ T -H* l : : 2H N
H sy O——
3 y4

» Note that 3 is a stable compound; hence it should be possible to prepare it
independently and to subject it to the conditions of the von Richter
rearrangement. This was done and the correct products are obtained.

» Further evidence is that when 4 (Z = Cl or Br) was treated with cyanide in
H,180, half of the oxygen in the product was labeled, showing that one of the
oxygens of the carboxyl group came from the nitro group and one from the
solvent, as required by this mechanism. 40
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Example — 2

NO,
C,H:OH COOH
+ KCN -
R R
Example — 3
NO, O
©C=N C\OH

Br Br



12. Dienone Phenol Rearrangement

% Compound in which a cyclohexadienone having two alkyl groups in the 4th
position, upon acid treatment, undergoes migration of one of these groups

to a position allylic to the carbonium ion generated by protonation of
oxygen.

s Driving force in the overall reaction is the creation of aromatic system.

O
OH @) OH
H* H
' —_—
R R = R Ph
_Dien_one Phenol Me Ph Me
quinonid form (benzenoid form)
Mechanism:
H
B o OH OH
H+ - | - . 'H+
R R
R R R R R RD R H R

Migratory aptitude: Aryl > Alkyl > H 43



12. Dienone Phenol Rearrangement

Example-1
M Ph il
e
Example-2 Me
H
(@) OH OH
o (L3 ) —— Q¢
H,SO, 2 Mo Vi
Me Me M Me H Me
Example-3

H
0 0 OH OH
HOAC | D H*
H,SO, ) = H g

In this reaction the migratory aptitude is in the following order
309 C-Center > 20 C-Center > 1°C-center



12. Dienone Phenol Rearrangement................

Example-4
(0] OH
H+
- CH,
CH,
Example-5 _ o _
Dienone with angular methyl group (R at ring junction)
CH, CH, CH3
o HO
OH
Il, Observed ||, Not Oserved

» Compound | on treatment with acid gives only the compound Il and not IIl.

» The absence of compound Il in the reaction mixture shows that, the
compound I might have followed a different mechanism.

Mechanism

LS B o e




12. Dienone Phenol Rearrangement................
ONa* 0

Evidences

Solvolysis “Na+
Hzc_OTS y - + C7H7SO3 Na

CH; ,

CH,
O : : : Ho/t/\:i

Optically active Optically inactive

Synthetic applications- Synthesis of highly substituted phenols

CH,
H* H
ey o~ "o ¢ J.Chem.Soc (1930),1110-1115
_ o Originally Carried out by A.Androcci in 1893
Santonin Desmotroposantonin
(0]
OH

hn (366nm) A.G.Shultz et.al
MeOOC Benzene N; Organic Letters(2001),3,1177,1180

(75-82%)  coome

46



Example
9
/
TFAA
‘ 90%
0
(90)
R OH
H1
benzene
HO
(93)

OH

(91

OH

N

R Yield(%e)

Bu" 83:17 50
Bu®  86: 14 95
Ph 97:3 77

0

HO

89:11 (92)

OH

https://www.sciencedirect.com/topics/chemistry/dienone-phenol-rearrangement 47



12. Dienone Phenol Rearrangement................

\/D D/\/
o HO
(

96)

=
TFA
HO
O R
(97)
e \./
OAc
benzence/A

quant, yield (100)

X
HO CO;Et
(95)

CO‘\E(

R = Me, Et, Ph
48
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Example

HO
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