addition product initially formed

aclds to yield B - hydroxy esters, It is'sometim

. 8 Necessary 1, activate |
zinc by adding a few crystals of iodine Oor me i

The B — hydroxy ester can be readily dehy
acids by heating with dilute sulphuric acid,
CH, CH,
3 - Ether _ (J: CH,CHO
B H—COOC:&H5 +Zn ———> BiZn HCOOC2H5

—>
H,C__-OZnBr Acid

H,C _—OH
—_—— 3
H—" H,CO0C H, H>C\

CH,CO0C H,
Addition product Ethyl B-hydroxy butyrate
-H,0 dil. H}SO R
L CP13(2H=CI{—COOC2}{5 —_— CH._@H=CH—COOH
&, B— unsaturated ester

o, B—unsaturated acid
This reaction is also known ag reformatsky re

action,
Mechanism
The mechanism of reformatsky reaction 1S similar to Grignarq reaction,
Zinc is used in the pl i

intermediate adduct 11,

Acid hydrolysis of the adduct to form p- hydroxy ester I11.

&&=
Zn CH,COOC H,

Br-CH,~COOCH, +Zzn —__ g,
8-1-
ZnBr +
Hsc\c (')+rLH2 CoocC_H S
= T 2% T
- c~” COOC.H
HBC/ 5 i H3 II % £

0 =1

rn
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» OoH
— * - C /
. H H,C—__
HJC>C<OZnDr " 3 /C\\CFLC_OQC,:Hq
H,C CH,COOCH, Acid ™ H;C ‘

111

H .
{ with dilute sulphuric

The p- hydroxy ester III formed on treatmen

eliminates a water molecule to give o, B — Uns?
o, B — unsaturated acid I'V.
OH : ’ H.SO
= . H
(C1’13)2—45—CH2COOC2H5 . LN (CH3)2C CHCOOC, H,
or
CH.),C=CHCOOH
| (CH,), I\./d
Significance e

This reaction is useful in preparing o, p — unsaturated acids.

/./ WITTIG REACTION v~ ¥

Aldehydes and ketones react with phosphorus ylide to form alkenes.

i) CH,COCH, + CH,= P(CH,), ——> CH-C-CH, +(CH,),P=O

Benzophenone ylide &!H Triphenvyl
2 i
alkene phosphlm.
oxide
ii) C;H,CHO + CH,=P(CH,); ———> C,H,CH=CH,
Benzoldehyde ylide styrene
Mechanism

Phosphorus ylides are hybrides of two canonical form

(CeHgsP =CH, €—> (CiHy),P -cHT
2

methylene form ylide form

acid

turated estcr or

PL £ e £% °

—
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P ' | o
(C HP =CHyt R-C =R > RLC—O  —>
L7 I
o™ fJ"‘HJ(J{s}J
I". '.,(. ‘ ] l'\‘ ( ) "‘——"—'> Cl{q
CH, ™ P(C )y ” P (Cellg)gl = O |
betaine I(;‘“7 Triphenyl Mec
) alkenc 1 1 id
¥/ REDUCTION USING NaBH, Ruewpacns GRS I
sodiuim borohvdride, NaBH, 1s insoluble in cther. It is used in chanolic At
<olution to reduce carbonyl compounds. It does not reduce carboxy!
proup. ltalso docs not normally reduce esters [but by using large excess
of NaBH, 1n [methanol], ester may be reduced to primary alcohol.] '
£ g R — CHO —>R CH,0H
R — C0O — R'—>R CHOHR'
CH,-— CO — CH;—>CH,;CHOHCH,
Acetone Iso Propyl alcohol
Mechanism |
[ he reduction of the carbonyl group by NaBH, occurs in a stepwise
_ L as th
manner. 1t involves hydride 10n transfer.
-+ |
NalsH, — Na + BH{ . j’ﬁ ‘
) [W ~ o= With
- \ & | elim
}(; ‘. H-— 11}13 —_—> R-z CH + 81{3 o
] R,CO - R,CO _
R,CH— O— BH, ——> Ry CHO) BH, —> |
" ' Wol
_ CO - B cont
(R, CHO),BH 27, ®,CHO)LB TBH. 4R, CHOH oohe
s REDUCTION USING LiAlH, Vv . .
[_ithinm aluminium hydride has proved to be avery eﬁfcctwel 1redugmg
: “hi : .onal groups but does not norma y reduce |
agent., This reduces most funcuona i > 11 : 4
the olefinic bond. A special featurc of this reagent 15 uslxicducn‘og of:l}c ;
: ith Li i ed outin : ‘
Carbony] groups to CH,.. Reduction with LiAIH, is usually carri o .
yd

-yt -
.

cthereal solutions.

- e
LRty



R CHO =¥ R CH,OH
ReCO—R' —» R CHOH—R’

CH,— CO—CH, > CH,—CH,;— CH;
Acetone Propanc
Mechanism | in a stepwise
The reduction of the carbonyl group by LIAIH, occurs in
manner. Itinvolves hydride 1on transfer.
LiAIH, ——> Li  +AlH;

it il
ORI Iy -
Ry C +"H-=AIH, R, CH + AlH,

R CH—o0—AlHy —— (R,CHO)AIH, ——>

+
cO = H
(R, CHOY;AlLH =i (R;CHO), Al ——=> 4R,CHOH
r 4 .
Experimental work has shown that the rate of reduction is decreased
as the size of R increases.

2

__AU. WOLF-KISHNER REDUCTION V3%

L
13

it 2 prm— PSS
IR Ay
~

When hvdrazones of a carbonyl compound are heated in sealed tube
with sodium ethoxide or hydroxide as a catalyst at 180°

eliminated and a hydrocarbon is obtained. The carbo
converted into the methylene group during this reduction

C nitrogen is
nyl group is

H.-NNH
S~ o 2 2. m NaOH
=0 —= /C"N-NHZ ? ,\'/CHz+N2
aOEt '

Wolf-Kishner reduction is usefy] in the s

containing straight alkyl chains containing man
: Y carbon ato
n-heptyl benzene is obtained a5 follows, ms For €Xample
0]

I '
H,NNH
@-C —N(CH,);—CH, —2-~-~§ ©~(CH,)5-—CH
3

n - Hexylpheny] ketone PaE n-H Ibenz
- feptylbenzene
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R
§‘>C-NNHCO‘NH,+H,O -——>R,>C-NN?!,+ NH,+ CO

Semicarbazone

————

In the case of azine, it must be treated first with alkali in presence of
excess of hydrazine hydrate to get hydrazone,

RI

R' :
SN - = — R
R/C—N—N—C \R+ HNNH, — 5 5 R/C“‘NNHz
Mechanism
R 4
N~ -
R—C=O0+NHNH, — R>C=N——NH2
Ketone Hydrazone
R\ R - +
R CTN=NH; +B = "“Scon_ Ty 4py
Base S
R ¥V > R -
R>C='N ¥ 3w ~>R>c__N=NH
[
R\ =N R\

p— CH—N=NH Tz, p— CH,

Comparsion of Wolf-

Kishner reduction ang reduction by
sodium borohydride

Similarities '

1. Both reduce carbonyl groups 2. Both involye stepwise mechanism

Differences

Reaction Reduction with Wolf-Kishner
NaBH, Reduction

Nature Reduce aldehydes Aldehydes anq

and ketones Ketones are first
directly Converted into
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hydrazonecs which are
than reduced

= DUt alcohols Alkancs
Example Acetone —> n-hexyl phenyl
Iso propy] ketone —*
alcolt)lol n-hepty] benzene
Reagent NaBH, NH,-NH, and
NaOEt / NaOH
pUCTION

11. MEERWEIN - PONNDORF - VERLEY RE

Reduction of both aldehydes and ketones to alcohols by heating

them with aluminium isopropoxide in iso propanol solution 1s called MPV

reduction. The isopropoxide is oxidised to acctone W
from the equilibrium mixture by slow destillation

. — ~ 8 A
S R>C = 0 + [(CH,), CHOLAll == [(R,CHO);]AT -~ CH,COCHy]

dil. H,80 R
(R,CHO)AL -7 5 >CHOH
R

CH,CH = CHCHO AIOC3H7)s  ch,cH = CHCH,OH
Crotonaldehyde Crotyl alcohol
Significance
Aluminium iso-propoxide is a specific reagent for the reduction of the
carbonyl group. The other functional groups like double bond and nitro
group are not affected. Other reagents will reduce these groups alse
Mechanism '

c ,3
T o = P\I? CH
/
R\c/ A\ CH, g T OTAl O 3

. 2 \\C
iy R@E_CHS H,
|

CH,
(CH,),CHCH R
> Al { OCH(C ~_

\J
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