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Introduction
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. MWL AidRs Yol:RUsil (Intramolecular Rearrangement)
2. WldR WS Yei:RYell (Intermolecular Rearrangement)




Q] ¥[d[RS Yel:Yell (Intramolecular Rearrangement)
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Yei:Rsll (Intramolecular Rearrangement) 5¢ 9.
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A AR MBS Yei:Yell (Intermolecular Rearrangement)
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Types of Molecular Rearrangement

o AR Yoi:eal|eil SETR) (Types of Molecular Rearrangement)

| Se2les Wellyafl2l[Us Yeol:RYoll
(Nucleophilic OR Anionotropic Rearrangement)

2. 8452l Ules W] S2lUsilelUs Yol:RUsl
(Electrophilic OR Cationotropic Rearrangement)

3. H5d HA5 Yei:Ysil
(Free Radical Rearrangement)

4. WRAA[25 Ysi:Yell

(Aromatic Rearrangement)
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(Nucleophilic OR Anionotropic Rearrangement&

B Yol:Uoll &Rl wWllodidRd edl AYse] daseleyou Al&d
RlolidR el del dogules WoilysilelUs Yoi:UcAl s&dld 8. il
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URHLBL UR ReUlslidR ALY 8.
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2. gAs2leiAles veldl deldeil2lus Yool

(Electrophilic OR Cationotropic Rearrangement)

% Yol:Uoll &1U1eL ellelidRd eldl Y se FaAseleiyoH [doil
Rllelid2 Ul dal gaAsleiules uedl d2ldedl2lUs Yei:¥Uell
S&AIY 8. Ul YolUaUi FaAs2ladles dYss SaAs2ld Ay
(electron rich) URHIG] UR ellalidR ALY &.




3. YSd YES Yol: WUl

(Free Radical Rearrangement)

% Yol:¥Usll &ALl Y5 HAS (Free Radical) (¥s gads2lel HUdd)
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4. WM (25 Yol:2UslL

(Aromatic Rearrangement)
% Yol:Uoll e31Alel eWUlotid R el UY&ef ellodidR WRANRS 3ot
(nucleus) dR§ el dol WRAU[2S Yel:RUsL SEAIY 8.
d W WidlRs Yoi:Ucll ieldl WidR WG Yel:Usll Wedl Gid
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TYPES OF REAGENTS:
(M[sUS)ell USIR)

Electrophilic Reagents (Electrophiles)
(Baslaules ulsus)

Nucleophilic Reagents (Nucleophiles)
(5ecAlss Ulsus)

Free Radicals

(45 Hasl)




REACTIVE INTERMEDIATES:

Carbocation
Carbanion
Carbene
Nitrene
Benzyne

Free radical




Carbocation (Cb*) ‘
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JuLd 8. defl d ueldlweilRd vlal 8. 1M, YeldlellRd Sledel HAddl
HHS stolllcluy w1Yst (carbonium ion) (Cb+) 58y 8.
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3. ddlas(309)
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CARBANION (Cb-)

RUIZ UsAAUYS iy dS slolel WL BRI [AYd UHLIEY >3 AHe
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| carsenes |
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» Introduction

» Principle
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» Summary
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Introduction

(128 Yel:RUsL B

22 519 [2A)(56 $19™” (Karl Theophil Fries) «il ollH

U¢l Fries Rearrangement BN B,

> $LOU Yol :2UsAl A s16do{ls Uls5UL B. BUI Phenyl ester RLSY
U [US Gelus Wa ¢fle2s v1(1Se1l BUALLE] Otho and Pera
Hydroxy aryl KetoneHl $dl1d 8.




sleildsil Vl[Ae19d usia [dFn AICL, «il e1%AUL AIRHU 52
COCH,) Y& 0 — YL p - W[oiH] RANIAR Al o - WYL p-&
(sl HA 8. V4L USIRe] }ild:zuoua §185U Yol:Usll 5& 8.

URHWE]L (uv) Uslaledl sloslui usl ustiAdLls ulsul gl Yet:Yell
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FRIES REARRANGEMENT MECHANISM
(518U Yel:2Ysllell Ulsulldt])

1. 8A 521l WA UlsUl GIRL:

¥ (sutladlui Al verd gy AR/, [Hsn Alcl, [seiisd _Iz_hﬁeléa A1 AAASaA
ASIM el B, Bef [Aeleal eldi $AsSlel diej21] UlsUs COCH.£921 uS 8.

% §A521ol WAL UlsUS Glooilel dAYU o - ieldl p - Ll WISHBL 53] o - A S8l
WU Q. BUiell o — el p - AHE2S] UIYH 1Y B,
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Intramolecular
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> [§oll6ls v]2Rell GiHRBIMI - NO,,- COOH 5 - COCH,, Bdl MY
AL SlU dl dal AALeiHi $L1E] Yol:Usll Y5 tlal &

> [sollcls v1eUi %) o - eUleiHi Vot AYs Sl dl p - [aelud
slelel Yu oflyw HA 8.

> %l —m Wil [Hesd AHs sl dl o - [delilid sleld Yuy
oflucs HA &.

> BU VALSE (- COR ) Yo 5¢ dtl AU p - oilue] UHIGL gt 8.




GWldlHlelell AR l

> L U(sAMIL dluHletl sedldl oiluss tedls 8.

> ollUl dlUMlel (< 60 degrees) UL AHe2S (AN UHIBIHI HA 8.

> GUL dlUUlel (> 60 degrees) dlell AHE2Se] UHICL dtld AU B.

> el qHues intramolecularly hydrogen bonded (chelated) HA
8. d ay Gsysiild slu 8.




¢ld el mag_j

> ollg2lolenslal ¢lds dild AR URBIH AN 8.

> qldseil slwlui ulsul «llul diunia s3] asid 8 e U2l
AUEL2Se], UHIGL dY] 8.

> qlds o1 WSl GUl diudlal el dxaes w1 9.
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Belus

> UlsUIMi GElus dl elleres 3ad] 45y W [Se{l BH % HE AIC,,
BF,, TiCl, or SnCl, dlU] 251U 8.

> W&l GElus dil3 (Ao AIC), GUALAHI Adld 8.

> SIEU, TicL, Wel 3L Ulsul M1 AR Gelus YdlR ¢l 8.
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Introduction

» Acyl Carbene Hiell Ketene Hi URddet

- Wolf Rearrangement

- Generally, o — diazoketone Yel:2sil €341l Ag,O or heat or light il
SIoUL N, gas &2 U8 ketene Glal 8.
> Ul Yol Aol M ULL[], alcohol A&dl ANH|[A1e{] €123HI Ketene drd
o W[AUS, W WU WHISSHI URdded UA 8.

[Arndt — Eistert Reaction:

O O
L sSOCI ! CH,N
R— C—OH = -R—-C—cClI A;C}E - R—CH,-,COOH
2
H,O"

w 1M, U5 2id s dy sloid Hldd]l ARS HA B,
%ol WleSe — WL Ulsul ( Arndt — Eistert Reaction) 56 8.



Principle '

0 SISUAL[selole) Gu{lA Al slels[Hsd wHad]l Gelus ds
(égalgmi 2ULAR Al & 3ol N2 dl3 €921 US 8. %el &5 Ysi:2YUsll
5& 9.

0 AlHLA 2ld SITWAL[Selod, N ALE5E €GLES el
SIIW AL (HeAs]] Uls 120l Weildld &,

0 2L UsUL gl2L sledl(sudls WS R(Ek(2s, w11 (2s,

A [qALesdls, [anHAslA)e 15 dy s16de blddl G

% 1l (sucls A [AS, WIHISS W [AS & WM URdded 53] 2SI




General reaction:

'® 1. CH,N, ﬂ
i -+
> C—Cl — R—C—CH—-N=N
Acid Halide o= Diazo ketone
O l Ag,O/AhV

R—CH,-C—OH

Acid ‘”\)
R—CH=C=0

O R'OH Ketene
| I |
R—CH,-C—OR’

Ester




MECHANISM J

(A) Preparation of a - diazoketone:

VI [US SALYS wal SIuABL[Heled Aleedl ulsuleil a — diazoketone HA 8.

< o —diazoketone Glollaldl Hie B [AUS SARULGS il StABHL(He1 g HiEl Yld1oila
[adlUel (Normal addition — elimination W[SYL $cALHi w1d 8.

TR S 0
Q) HLC—N=N Ol I

R—C—ClI — » R—C—CH,~-N==N—R—C-CH-N=N + N,
Acid Hainaé/ = U= Diazo ketone




On heating:

O
> - /-.-? Ag,0/ A
wH—NzN »> R—CH=C=0
-N,

Ketene
U= Diazo ketone

In light
|O| =t hY ﬁ P Migration of R
R—C-CH-N=N  ——» R—C-~CHi —> R—CH=C=0
@~ Diazo ketone ‘Nz ~—~ Ketene
Carbene




Tautomerism
?-OH - = R—CHz-ﬁ-OH
0
Acid

OH

Proton transfer
i R=—CH

:i:-o.)
H N H

H.0
g R—CH

Y

R—CH=C
Ketene




/\R‘Nﬂ Proton transfer Tautomerism

R—CH=C=0 — R—CH= -O) — R—CH=(|)-OH - —— R—CHZ?-N'R

feene A NHR'

N- subs.amide




mu . Proton transfer Tautomerism

R—CH=C=\OJ — R—Cl-l:C-O) — R—cuzclz—ou === R—CH,C-OR

l I
Ketene +

0 OR' 0
R % H -
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> e Yol:RUell U[sUL thermally Ag,0 il el1R1Hi &y 8, LR alkyl

group i migration Vo] N, dlys] &2 g V] £l Carbene
(Intermediate) Weldleil S1SURL YlssAH AUL[odd] (evidance) HOdl «iefl.

» With cyclic a — diazoketones, the rearrangement leads to contraction
(?.-lfs-l!lcl) of rings.

> 6§ Yol:2Ysil 0] 2d &l 8. Theramally HeldL Photolysis.
» Thermal reaction AgzOo'ﬂ slgAuUi &y 8.
> Agan 01¢.4 Colloidal Platinum 4&ldl| Copper dluzl sy 9.

> Bl Yol:Uel Ui CH,N, o WHISL &S dY sl e 8, o1&l dl
SdlMegd slelet vial.




HsCg .S0Cl,  HsCg ago,  HsCg
2. CHN, ° 0 O |
HsC,-C—COOH  —*> H;,cz—cl‘,—c—cn—n2 — > HsCy (I:—cuz—coou

CH1 CH, CH;




Cyclic compounds: Ring contraction
takes place

COOCH 5
N hY |
ij% 2 —
——




Cyclic compounds: Ring contraction
takes place




COOH

o E—
1.H,O
2. H' transfer
-




O —_— 7
CH ,NH,
S O
N v
= McOH
y ?
hv
e CH,OH




__APPLICATIONS

=

| Webles W [ASHIL [Sel18d A [12]s 2 [US W
+

3 (51186 UlU-Ll6S A [4Sefl tdstideml:

socl| 1) CH,N
COOH 2 cocy 1 CHaN
-HCI l

: : 2) Ag,O/H,O
Benzoic Acid Benzoyl Chloride (2) Ag20MH;
(1) SOCl,

(2) CH,N,
CH,CH,COOH  —= CH,COOH
(2) Ag,O/H,0

3 - Phenyl Propenoic Acid Phenyl Acetic Acid




_APPLICATION

o wd RS ARSe] oetliceui:

COOH COc

OO =

o

a -Naphethayl Acetic Acid




COOH COCHN, CH,COOH
(1) SOCI, Ag,0
- HO
(2) CH,N, 2
NO, NO, NO,

0 - Nitro Phenyl

0 - Nitro Benzoic Acid Acetic Acid




i  QAeofless ARisuiel (Betlsa ARRUSS:

COOH COCHN, CH,COOH,

(1) SOClE__ NH,
(2) CH,N, Ag,O

Benzoic Acid Benzamide Phenyl Acetamide




 2G2IRs ARusHi] Asuls A [As:

/CHQCOOH /CHECHECOOH
(1) SOCI,
CHE — CHE
(2) CHyN,
CH,cOOH (3)Ag20/H0 CH,CH,COOH

Glutaric Acid Adipic Acid




! 1{qH W [ASet] Wetldeni:

CH;, (1) SOCl,
(2) CHN,

(3) Ag,O/H,0
CH,COOH CH,CH,COQOH

-




U o — LAL[Se B (A2]S VL[ Sell UsANRIH:

(1) SOCI,

(2) CHyN,
—
@ (3) Ag,O/H,0 U\

S COOH S CH,COOH

a -Thiophene Benzoic Acid a -Thiophene Acetic Acid
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0 AALTG SA1PSs1] SRR HAA H18ef]l ulsuleil S1E WA [seld HA 8. L
SIRIMAL[s2leAe] Gl slel5(Hsd or Gelus dS [SleiHi 1UidR ALY 8. W N2
qdly €92l us 8.

0 sleleni 1UidR Alel Alorile (deluet ulsuieil 2y 8.

O qes Yol 2Usll gl slodl(sudls QRS RAES[2s, AAA(2s, A (AU 1AsHLSs 1
[ANHUSIA)e] atf A8 Slodad lddl SIl(SUELS VURASH, AU A WHISSHI

JULAR Yl B,

Q slodl(suels A sl ulsul e 530 dy A8 sloded Ylddl slell(suels R [SHI
2U[d UlH del Arndt — Eistert Rearrangement 5¢ 8.

- -

SOCI, CH_N

I Il
R—C —OH R — C —Cl R —CHCOOH

Ag 0O
HL,O"




